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STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the T HAgriculture & Nutrition
(THAN) Site, Montgonery, Al abanm, devel oped in accordance with the Conprehensive Environmental
Response, Conpensation and Liability Act of 1980 (CERCLA), as anended by the Superfund
Anendnents and Reaut hori zation Act of 1986 (SARA), 42 U . S.C. Section 9601 et seq., and to the
extent practicable, the National O and Hazardous Substances Polluti on Contingency Pl an (NCP),
40 CFR Part 300. This decision is based on the adnministrative record for the THAN site.

The State of Al abanmm, as represented by the Al abama Department of Environnmental Managenent
(ADEM), has been the support agency during the Renmedial Investigation and Feasibility Study
(RI/FS) process for the THAN site and concurs with the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare or the environnent.

DESCRI PTI ON OE SELECTED REMEDY

This renmedial action is the final of two actions planned for this Site. The previous action is
an interimgroundwater action. This final action addresses the remaining principal threats posed
by this Site by remedi ating the contam nated soils and sedi nents; furthernore, this action
finalizes the interimgroundwater action. The renedial action for soils involves the renoval,

bi ol ogi cal treatnent, and replacenent of inpacted soils and sedinents.

The nmaj or conponents of the selected renedy for this renedial action include:

. Desi gnation of the areal extent of contami nation as a Corrective Action Managenent Unit
(CAMY) ;

. Excavation of soil and sedinent fromthose areas exceedi ng cl eanup standards;

. Backfilling of the excavated areas;

. Bi ol ogi cal treatnent of the excavated soils and sedinents until cleanup standards are net;

. Repl acenent of the treated soils and sedi ments onsite;

. Institutional controls which include fencing and deed restrictions limting site use for

i ndustrial purposes only; and,



. Continuation of the interimrenedial action until the groundwater perfornmance standards
are net.

In addition, a contingent renedy is in place in case a determnation is nade that biol ogica
treatnent is unable to neet the performance standards for soils and sedinments in a tinely
manner. The contingent calls for renoval and off-site disposal at an approved facility.

STATUTCRY DETERM NATI ONS

The sel ected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy utilizes pernmanent solutions and alternative
treatnent technol ogy, to the maxi num extent practicable, and satisfies the statutory preference
for renedies that enploy treatnent that reduces toxicity, nobility, or volune as a principa

el enent .

Since the remedy chosen will result in hazardous substances renaini ng on-site above heal t h-based
levels (until groundwater performance standards are net), the five-year review w |l apply

to this action. Thus, a review of the groundwater renedy should be conducted at five year
intervals after the renedial action is begun; the purpose of this revieww |l be to ensure that
the remedy continues to provi de adequate protecti on of human health and the environnent.

<I MG SRC 98068B>
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Record of Deci sion
Qperabl e Unit Two
Final G oundwater Action and Final Soils Action

T HAgriculture a Nutrition Site
Mont gonery, Al abana

1.0 SITE LOCATI ON AND DESCRI PTI ON

The T H Agriculture & Nutrition (THAN) Site is |located on the west side of Mntgonery, Al abanma,
about two mles south of the Alabama River and 1,600 feet west of Maxwell Air Force Base (Figure
1). Access to the Site is fromU S. H ghway 31-82. The Site is basically flat and includes two
properties: the THAN property and the EIf Atochem property. The Site covers 16.4 acres, with the
THAN property covering about 11.6 acres and the EIf Atochem property covering 4.8 acres

(Figure 2).

The only structure on the THAN property is a warehouse that was used for storing water treatnent
chemcals, plating chemcals, and agricultural chem cals. The renai ning areas consist of m xed
pine forest and a low, nmarshy area. The mddle half of the EIf Atochem property has an operating
area including a concrete paved area and a nunber of buildings. The area was fornerly used for

m xi ng, repackaging, and distributing agricultural and industrial chem cals. The east portion
has an open parking area, and the west portion is an open area covered by grass and brush

The Iand west of the Site was used for farmng in the past. However, the | and does not appear to
have been actively farnmed for a nunber of years. The property to the northwest is a nobile hone
park called Lakewood Estates (fornerly Twin Lakes Community). Beyond the nobile hone park is

a small residential area. Undevel oped | and covered by m xed forest, brush, and grass is on the
north border. The entire area around the Site is zoned for general industrial use. A residentia
community lies about a mile southwest of the Site

Wttichen Chem cal Conpany first devel oped the THAN property as a sal es, packaging, and storage
facility for water treatnent and plating chem cals. THAN, which was then known as Thonpson
Haywar d Chem cal Conpany, bought the facility in 1966 for storage and distribution of
agricultural and industrial chemcals. THAN, a wholly owned subsidiary of Phillips Electronics
North Anerica Corporation, closed the facility in 1978 and |leased it for various tine periods
before selling it in 1986 to WIllianson Industries, Inc. THAN recently re-purchased this
property fromWIIlianson Industries.

The EIf Atochem property was first devel oped by Montgonmery Industries. EIf Atochem North
Anerica, Inc., fornerly known as Pennwalt Corporation, purchased this property in 1951 and used
it as a chemcal blending and distributing facility. Astro Packaging, Inc. bought the Elf

At ochem property in 1979 and leased it to Industrial Chemcals. EIf Atochemnow currently |eases
the property from Astro Packagi ng

<I M5 SRC 98068C>
2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

In October 1980, the Al abama Water |nprovenent Commi ssion (AWC) a predecessor to the Al abanm
Departnent of Environnmental Managerment or ADEM inspected the THAN property in connection with
THAN s closing of its facility. During this inspection, AWC found waste material in open and
underground pits. In 1981, under the supervision of the Al abana Departnent of Public Health,
Division of Solid & Hazardous Waste, THAN excavated waste and contam nated soil from 13 buria
areas and col |l ected contam nated groundwater, treated it, and discharged it to a publicly-owned



treat nent works (POTW.

In April 1986, THAN sold the THAN property to WIllianson Industries, Inc. In August 1994, THAN
purchased this property back fromWIIlianmson and is the current owner of this portion of the
Site.

El f Atochem fornerly known as Pennwalt Corporation, owned and operated a chem cal fornulation
and distribution facility on its property which is adjacent to and up gradient fromthe THAN
property. EIf Atochem handl ed substances simlar to those handled by THAN. Elf Atochem

nmai ntai ned a 700, 000-gal | on evaporation |agoon on its property for the storage and treatnent of
wastewater. The ElIf Atochem property is currently owned by Astro Packaging, Inc. Astro
Packaging leased it to Industrial Chemicals, Inc. (1C, until March 1994. IC operated a

war ehouse distribution center on the EIf Atochem property. IC vacated the EIf Property in March
1994 and EIf Atochemcurrently leases it from Astro Packagi ng.

The THAN property was listed on the National Priority List in August of 1990. Thereafter, it was
di scovered that contam nation fromthe EIf Atochem property was inpacting the THAN property and
the Site was expanded to include both the THAN property and the EIf property.

In March 1991, EIf Atochem agreed to performthe Renedial Investigation/Feasibility Study
(RI/FS) pursuant to the terns of a consent order issued by EPA. This detailed study of Site
contam nati on has been conducted under EPA oversight. This study included several phases and has
investigated soil, surface water, sedinent, groundwater, and air at the Site. Ceophysical
surveys and surface/ subsurface soil sanpling on an extensive grid system have been conpleted. A
wet | ands survey and an ecol ogi cal assessnent have al so been conpleted. The results of the

renmedi al investigation are in the information repository, located at the Montgonery County
Public Library - Rufus Lewis Branch. In addition, nurmerous treatability studies and a focused
feasibility study that concentrates on groundwater alternatives have been conpl eted.

In April of 1995, the interimAction Record of Decision was issued for Qperable Unit One (QU).
The Final Construction report for QU was rel eased in February 1998.

3.0 H GHLIGHT OF COWUN TY PARTI Cl PATI ON

EPA held an availability session at a local library at the start of field work in August, 1991.
EPA chose the Air University Library at Maxwell Air Force Base as the local information
repository because of its proximty to the Site. In March 1992, EPA held a public neeting at
what is now Lakewood Estates Trailer Park to discuss the renedial investigation findings at the
Site.

The proposed plan for the groundwater interimrenedial action (OU) was presented at a public
neeting held on Tuesday, Decenber 12, 1994 at the Hunter Stati on Community Center.
Representatives from EPA attended the neeting and answered questions regarding the Site and the
proposed plan. The administrative record for QU was available to the public at both the
information repository nmaintained at the Air University Library and at the EPA Region 4 Library
located in Atlanta, CGeorgia. The notice of availability for both the QJ proposed plan and

adm nistrative record was published in the Montgonery Advertiser on Decenber 9 and Decenber 12,
1994. The public coment period on the QU proposed plan was Decenber 9, 1994 through January 9,
1995. EPA extended the coment period by thirty days to February 8, 1995, upon requests fromthe
public. Subsequent to this proposed plan, an InterimAction Record of Decision was signed on
April 17, 1995 summarizing the interimaction for QUl. Responses to the significant comments
recei ved during that public comrent period and at the public neeting were included in the
Responsi veness Summary of the InterimAction ROD, and are not included again here.



The proposed plan for the final remedial actions for groundwater and soils (QOJ2) was presented
to the public on August 13, 1998. Representatives fromEPA al so attended this neeting and
answered questions regarding the Site and the QU2 proposed plan under consideration. The notice
of availability for the QU2 proposed plan and the administrative record was published in the
Mont gonery Advertiser on August 4, 1998. The information repository was noved to the Rufus Lew s
Branch Library based on public comrents received in the past. The public coment period for the
proposed plan was originally August 4, 1998 to Septenber 4, 1998. However, a notice was pl aced
in the Montgonery Advertiser on Septenber 8, 1998 advising the public that the QU2 public
comrent period was extended to Septenber 18, 1998. This extension was granted after it was found
that the QUL adm nistrative record still resided at the Air University library; the QU

adm nistrative record was subsequently noved to the Rufus Lewis Branch Library on August 19,
1998. Responses to the coments received during the O public comment period and at the OR
public neeting are included in the Responsi veness Summary of this decision docunent, in Appendi x
A

Thi s deci si on docunent presents the selected final remedial actions for soils and groundwater of
the THAN Site, chosen in accordance with CERCLA, as anmended by SARA, and the NCP. The deci sion
for this Site is based on the adm nistrative record. The requirenments under Section 117 of
CERCLA/ SARA for public state participation have been net for both OJ and Q2.

4.0 SCOPE AND ROLE OF COPERABLE UNI TS AND OVERALL SI TE STRATEGY

EPA, has organi zed the work at this Superfund Site into two operable units (QUs). These units
are:

. Qul: An interimrenedial action for contai nnent of groundwater contam nation at the
Site.
. Q2: The final action for the cleanup of the contam nation in the soils, sedinent

and groundwater at the Site.

Qperable Unit One (OU) enconpasses the interimrenedial action and involved the inplenmentation
of a multiple-well gathering and punp systemto control and contain the contam nated groundwat er
plurme. In addition, geological and engineering information on the aquifer's response to punping
will be obtained that will be used to determne the effectiveness of the design's hydraulic
control. Data obtained during the renedial investigation indicates that there is contam nated
groundwat er wi thin the unconfined surficial aquifer at the Site. This aquifer is classified in
the Quideline for Ground-Water d assification Under EPA. Gound-Water Protection Stratgay, Fina
Draft, Decenber 1986, as a ass |l Goundwater, that is a current source of drinking water.

Qperable Unit Two (OU2) enconpasses the renediation of the contam nated soils and sedi nents on
the Site, and al so establishes the perfornmance standards for the groundwater renedy. Upon
reaching the cleanup standards for groundwater at an established point(s) of conpliance, the
groundwat er punping systemwi || be shut down.

5.0 SUWHARY COF SI TE CHARACTERI STI CS
5.1 HYDROGEOLOGY/ SOI LS

The Site is situated on Quaternary alluvial and terrace deposits consisting of sand, gravel

silt, and clay that were encountered fromthe surface to a depth of approxi mately 45 feet. Bel ow
these, an approxi mately 950 foot thick sequence of Oretaceous units extends to Pal eozoic

bedrock. The Cretaceous units include, in descending order, the Eutaw, Gordo, and Coker

Formati ons, consisting of various sand, silt, and clay deposits.



G oundwat er occurs in an unconfined surficial aquifer (Al luvial/Terrace Deposits aquifer) at the
Site with the water table at approxinmately 15 feet bel ow ground surface. Goundwater in the
surficial aquifer flows generally toward the northwest at an average rate of approxi nately 0.28
feet per day. A potentionetric nound |ocated north of the Site appears to direct sone
groundwater flow fromthe Site toward the northeast. Differences in head between nested
nmonitoring wells at the Site indicate that groundwater also has a very snall vertically dowward
conponent of flow within the aquifer

The surficial aquifer is underlain at approxi nately 60 feet bel ow ground surface by the

approxi mately 60 foot thick Mddle Eutaw confining unit. The top of the Mddl e Eutaw confining
unit is characterized by a dense green clay |ayer, which is underlain by interbedded | ayers of
sand and clay. Although a downward vertical gradient exists across this confining unit, the | ow
pernmeability zones restrict vertical groundwater flow to an approximate rate of 4.3 x 10 -5 feet
per day. At this flow velocity, the nost nobile constituents would require approxinately 4,800
years to migrate fromthe surficial aquifer through the confining unit to the next deeper

aqui fer bel ow.

Beneath the M ddle Eutaw confining unit are three regional aquifers, as follow in descending
order: Lower Eutaw aquifer, Gordo aquifer, and Coker aquifer. These aquifers are the source of
groundwater for the Gty of Montgonery's West Wll Field, which, at its nearest point, is 1.3
mles fromthe Site. Based on water levels reported fromthe Wst Well Field, as conpared to
water levels in one on-site well conpleted in the Lower Eutaw aquifer, groundwater in these
deeper units nost likely flows south, in the vicinity of the Site, toward the well field.
However, these deeper aquifers are not believed to be affected by the Site at this tine.

5.2 SURFACE WATER AND SEDI MENTS

Surface water near the Site includes Catoma Oreek, |ocated approximately 1.5 mles to the

west - sout hwest; the Al abanma River, located 2 miles to the north-northeast; and the Wst End
Ditch, which is |ocated approxi mately 2,000 feet east of the Site. Catoma Oreek and the West End
Ditch are tributaries of the Al abama River

Surface water drainage on the THAN property is toward a small narshy area west of the warehouse
into a small drainage ditch that parallels the western Site boundary and term nates at the
southern Site boundary. This surface water is perched on | ow perneability soil (clay and silt)
and nay act as a mnor recharge area for the Site. Water in the west ditch flows through a | ow
point in the bank and then flows on an intermttent basis southwest through a conbination of

di tches and narshy areas.

Drai nage fromthe eastern portion of the Site flows through stormdrains into a ditch on the
eastern boundary of the Site. Water in the ditch at tines is pooled and stagnant, but during
hi gh water periods, flows south fromthe Site in the ditch. The ditch crosses under H ghway
31-82 approximately 3,000 feet south of the Site. At that point, it flows east into the Wst End
Ditch, which drains a large portion of western Montgonery. The storm sewer systemthat services
amjority of the EIf Atochem property discharges to the east ditch at the outfall location. In
addition, a much smaller drainage ditch east of U S. H ghway 31-82, which collects stormater
runof f fromproperties on that side of the highway, drains to the east ditch via three storm
culverts in the vicinity of the Site.

5.3 NATURE AND EXTENT COF CONTAM NATI ON

In the follow ng sections, reference is made to isoconcentrati on nmaps drawn to show t he
contami nant levels in the various nedia. The naps prepared for the Rl (cited in Section 5.3.3.1



bel ow) are oversize nmaps that are approximately 2 feet by 3 feet. The maps prepared for the
"Suppl enental G oundwat er Investigation and Mddeling in Support of the Supplenent to the Focused
Feasibility Study (QU1)" are 11" x 17". Al of these maps are available for reviewin the
appropriate docunents as part of the Adm nistrative Record, but are not included as part of this
docunent, the OR2 ROD.

However, the isoconcentration map for the DDTr congeners (DDT, DDE, DDD) was digitized and has
been included here as Figure 4.

Al so, please note that sem -volatile conpounds are not included as part of Tables 1 and 2
However, the semi-volatile sanpling results were consi dered when defining the Contam nants of
Concern (CQOCs, see Table 17 in Appendi x C, discussed in Section 6.4.

5.3.1 GROUNDWATER

The groundwater nonitoring systemat the Site consists of 55 nonitoring wells that have been
installed during several phases. Thirty-one wells are screened across the water table in the
uppernost portion of the surficial aquifer. Eighteen wells are screened across the | ower portion
of the surficial aquifer. Six deep wells are conpleted as follows: five are screened across the
perneabl e zones of the Mddle Eutaw confining unit, and the sixth is screened across the top of
the Lower Eutaw aquifer. In addition to these 55 wells, there are two wells installed for the
purpose of nonitoring water |evels (using piezoneters).

G oundwater at the Site has been sanpled on five separate occasions. The reports summari zi ng
these results and the report dates are as follows:

. Phase | R, June 1993: Twenty-five wells installed beginning in August 1991
Including six previously installed wells, each well was sanpled twi ce for the
entire range of paraneters, or 158 constituents. Prelinm nary report delivered to EPA
January, 1992

. Phase Il R, June 1593: Twenty-four wells installed, with field work finished by
June 1992. Along with four drinking water wells in the area, these wells were al so
sanpled twice for the entire range of paraneters.

Ext ensi ve soil, sedinment, and surface water sanpling was al so conducted during Phase
I and Il of the Rl

. Draft Supplenental R, June 1994: Monitoring well MAM53 was installed. This well
sanpl ed several zones utilizing both tenporary wells and Hydropunch technol ogy, with
the final conpletion of the well being screened across the perneabl e zones of the
M ddl e Eutaw confining unit. This Draft Supplenental R also collected 34 additional
sedi nent sanples that are discussed further in Section 5.3.3.

. Suppl enental G oundwat er | nvestigation and Modeling in Support of the Supplenent to
the Focused Feasibility Study (QULl), January 1997: Sanpled all forty-eight wells in
the nonitoring systemduring January 1996; analyzed for pesticide, herbicide,
volatile, and total netals constituents.

. Cctober 1997: Sanpled forty wells in the nmonitoring systemfor volatile, pesticide,
and her bi ci de constituents.

The ROD witten for QUL, dated April 17, 1995, and describing the InterimRenedy for
groundwat er, discusses in detail the groundwater sanpling results of the Phase | and Phase |



RI. The QU RCD went on to note that confirmed detection of constituents of interest was linmited
to the surficial aquifer, with the exception of sanples fromone deep well in the uppernost
perneabl e zone of the Mddle Eutaw confining unit. Low concentrations of constituents in this
well are believed to have originated from seepage through a forner deep water supply well
located on the Site. The former water-supply well was abandoned during the R

The groundwat er presentation made here for purposes of the Q2 ROD is shown on Table 1

G oundwater results from Phase | and Phase Il of the Rl are shown in colums 2 and 3 of Table 1
for only the pesticide, herbicide, and volatile conpounds, and are part of the same results
tabulated with the QUL ROD. Frequency of detection and naxi num|evels detected are given for
each constituent shown.

G oundwater results fromthe January 1996 sanpling event (report dated January 1997) are shown
in colums 4 (frequency of detection) and 5 (naxi mrum | evel detected). Metals were anal yzed al so
during this event, but are not shown on Table 1: none were above Maxi mum Contam nant Levels
(MCLs) .

G oundwater results fromthe COctober 1997 sanpling event are shown in colums 6 (frequency of
detection) and 7 (maxi mum |l evel detected). Metals were not anal yzed during this sanpling event.

5.3.1.1 PHASE I, Il R GROUNDWATER RESULTS

The followi ng three paragraphs are taken directly fromthe QU ROD (see pages 7 and 10 of that
docunent) and discuss the pesticide, herbicide, volatile, and total netal results fromRl
groundwat er sanpling (refer to Table 1, colums 2 and 3). The shallow surficial water table (see
Section 5.1 also) is approximately 45 feet thick. Wlls were screened in this aquifer either
across the upper interval, or across the bottominterval, i.e., just above the top of the Mddle
Eutaw confining unit. Wells in the shallow surficial aquifer are thus referred to as either

"shal low' or "internediate" wells.

Ei ght een pestici de conpounds (including nmultiple isonmers of some conpounds) and four herbicides
were detected in the groundwater sanples during the RI. In general, the nost notable
concentrations of pesticides and herbicides in the shallow wells occur in two distinct areas.
One is located in the vicinity of the operations area at the EIf Atochem property and the other
is located in the vicinity of the former THAN di sposal area and the northeast corner of the THAN
property. in contrast, pesticide concentrations in the internediate wells are highest
downgradi ent fromthese areas. The constituents of interest in the internediate wells appear to
be the downgradi ent extension of the detections in the shallow wells.

Twent y-one vol atile organi ¢ conpounds were identified as constituents of interest in the R
groundwat er sanples. The distribution of volatile organics in groundwater at the Site is very
simlar to that of pesticides. The hi ghest concentrations of volatile organics occur in the
shallow wells at or very near the operations area at the Elf Atochem property and the forner
THAN di sposal area. As was the case with pesticides, the highest concentrations of volatiles in
the internmediate wells occur within an area that includes the THAN property and extends
downgradient in the aquifer. Therefore, the relationship of the distribution of volatiles

bet ween the upper and | ower portion of the surficial aquifer is essentially the sane as that for
pesticides and for the sane reasons.

Ten inorganics were retained as constituents of interest in groundwater from shallow and
internediate wells during the renedial investigation. There appears to be no discernible pattern
of inorganic constituents in groundwater. Constituents of interest have been detected in
groundwater on-site and in near-site areas in the surficial aquifer. The precise extent of
affected groundwater is not entirely defined to the north, east and west. The furthest off-site



detections of constituents of interest in groundwater were at wells MW 41S and M¥ 421, |ocated
600 feet north of the Site, and well MWM48I, 3,250 feet northwest of the Site

I soconcentrati on naps have been prepared for all the groundwater data collected during the R
and are available for review as part of the Site's Admi nistrative Record; they are not included
here as part of this ROD for QU2 (see Section 5.3)

5.3.1.2 JANUARY, 1996 GROUNDWATER RESULTS

As noted above, all wells in the nonitoring systemwere sanpled again in January, 1996. Results
fromthis sanpling event are discussed in the "Suppl enental G oundwater |nvestigation and
Model i ng in Support of the Supplenent to the Focused Feasibility Study (QU ), January 1997", and
are shown on Table 1, colums 4 and 5. |soconcentration maps were also prepared for the
groundwat er data collected during this sanmpling event; however, they are part of the Site's

Adm ni strative Record and are not included here as part of the ROD for OR (see Section 5.3).

Table 1 shows only those constituents that were found in groundwater at |evels exceeding
drinking water standards, for the January, 1996 sanple data (see Section 5.3.1 al so).

Contaminant levels in the groundwater for this sanpling event were found to be nmuch | ower than
those | evel s docunented during Phase | and Phase Il of the RI. This is nost likely due to
natural attenuation, or biodegradation of the constituents within the aquifer rock, although it
is also possible that migration and dilution of the contam nants away fromthe site has
occurred

5.3.1.3 OCTCBER, 1997 GROUNDWATER RESULTS

The groundwater nonitoring systemwas sanpled again in Cctober 1997. Metals were not anal yzed
for, based on results of the previous sanpling. Again, nost constituents of concern were shown
to be decreasing, although some conpounds did show increased | evels. Results are shown on Table
1, colums 6 and 7.

5.3.2 SALS

Constituents of interest in soil appear to be due prinmarily to the presence of pesticides.

i soconcentrati on maps devel oped for pesticide groups, using data fromthe R (these maps are
part of the Administrative Record for QU2, and only Figure 4 for the DDIr congeners is included
here- see section 5.3), indicate constituent presence in surface soils across portions of the
Site, with limted presence to depth. BHC i soners were generally found in simlar |ocations of
the southwestern portion of the Site. DDD, DDE, and DDT constituents, as a group, were detected
t hroughout portions of the Site (see Figure 4). Toxaphene, as well as other pesticides and

her bi ci des, were detected at isolated locations on the Site. In general, pesticide
concentrations were highest in the surface soil and concentrations decreased with increasing
depth bel ow t he surface

I soconcentrati on maps were also presented in the Rl for Total Volatile O ganics (TVO excluding
acet one and net hyl ene chloride (both of which appeared to be prinarily related to sanpling
and/or laboratory artifacts). The TVO naps indicated constituent presence to depth, but only at
|l ow to noderate concentrations. The hi ghest concentrations were detected in sanples fromfour to
six feet below the ground surface. The areas nobst affected on the Site were the operating areas
that consist of the buildings and paved areas

The results of the seni-volatile conmpounds anal yses showed that they do not appear to be an
issue at the Site. Sem-volatiles were detected in | ow concentrations and in a sonmewhat random



pattern across the Site. The presence and concentrati on of sem-volatiles generally decreased
fromthe surficial sanple interval to deeper intervals

Data for netals and cyani de establish that concentrati ons above background were limted mainly
to the near surface soil (0 to 6 feet) in the vicinity of the THAN forner di sposal area on the
west side of the property.

Tabl e 2 shows frequency of detection and naxi nrum|evel s detected, for those constituents on

whi ch performance standards are based, for all the soil sanples collected during the R. A

det ail ed discussion of the constituents identified in the soil is included in Section 7.2 of the
R report.

See Section 5.3.4 for a discussion of dioxin results in soils
5.3.3 SED MENTS

Sedi nent sanpl es have been collected in two separate sanpling events. During the R, 127

sedi nent and 39 surface water sanples were collected prinarily onsite from drai nage features.
The Draft Supplemental Rl docunents the results of 34 additional sedinent sanples taken after
the R, prinmarily fromoff-site locations in order to docunent off-site mgration of

contam nants. Sel ected sedi ment sanples were al so anal yzed for dioxi n conpounds, as discussed in
Section 5. 3. 4.

<I MG SRC 98068D>
<I MG SRC 98068DA>
<I MG SRC 98068DB>

5.3.3.1 PHASE I, Il REMEDI AL | NVESTI GATI ON RESULTS

Anal ytical data for sedinent sanples fromthe drai nage pathways associated with the Site
indicated results simlar to those for soil, although with fewer constituents of interest and at
| ower concentrations. Pesticides were detected in the najority of the sanples. The detected
pesticides were nainly concentrated in the east ditch (a nmanmade drai nage structure) and to a

| esser degree, the west ditch and nmarshy areas. Pesticide detection was highest in the east
ditch sanples and the stormculvert. Concentrations in both ditches and the marshy area
substantially decrease with distance fromthe Site. In the ditches, pesticide concentrations
were higher in surficial sanples than in deeper sanples.

Vol atil es were detected sporadically and at relatively | ow concentrations. Herbicides and

sem -volatiles were detected in few sanples. The data fromthe R and Suppl enental R show that
frequenci es of detection, average concentrations, and ranges of detected concentrations al
decrease with increased distance fromthe Site. A detailed discussion of the constituents
identified in the sedinent is included in Section 9.3.2 of the Final Rl Report. Table 2 shows
the frequency of detection and nmaxi mum |l evels detected for all the sedinent sanples collected
during the R

5. 3. 3.2 DRAFT SUPPLEMENTAL RI RESULTS

Subsequent to the R, additional sedinment sanpling was conducted to delineate the extent of
contami nant mgration off-site via the surface water drainage pathway. A total of 34 sanples
were taken nost were off-site on the sout hwest drainage pathway. One sanple was taken in the
east ditch to further delineate the contam nation docunented during the Ri. In addition, five
sanpl es were anal yzed for dioxin/furan conpounds (see Section 5.3.4). Figure 2-1 and Table 2-2
fromthe Draft Supplenental R are included here as part of Appendix D



The results of this additional sedinment sanpling showed that contam nant |evels dropped rapidly
away fromthe site. The reason for this is that pesticides and herbicides bind tightly to soils
and do not mgrate easily. Mst significantly, it was shown that contam nants were not inpacting
residential areas and were not inpacting Catona Creek. Although these results are not presented
here as part of the QU2 ROD, a discussion of these results can be found in the Draft

Suppl enental R, dated June 1994. In addition, it is noted that these additional sedinent

sanpl es were consi dered when defining the areas A-E discussed in Section 5.3.6.



Table 2
Frequency of Detection and Maxi mnum Concentrations for Constituents of Interest in Soils and
Sedi nent s
Phase I, Il R
T H Agricultural and Nutrition- Mntgonery, AL

Sa LS SEDI MENTS

# of Hts/ Maxi mum # of Hts/ Maxi mum

Total # of Det ect ed Total # of Det ect ed
Consti t uent Sanmpl es Conc'n Sanpl es Conc'n
4, 4' - DDD 113/ 575 680 50/ 127 9, 700
4, 4" - DDE 165/ 575 160 76/ 127 2,200
4, 4" - DDT 148/ 575 2,700 38/ 127 160, 000
Toxaphene 22/ 575 4, 400 2/ 127 83, 000
2,4 -DDD 67/ 414 190 29/ 104 1, 400
2,4 -DDE 58/ 414 41 15/ 104 2,400
2,4 -DDT 53/ 414 280 16/ 104 13, 000
Lead 453/ 575 98 122/ 126 2,780
Arsenic 475/ 575 138 121/ 126 439

Note: Al val ues shown above are in ng/kg (or parts per mllion).



5.3.4 DIOXINS

Di oxi ns and furans were al so considered as a potential contam nant of concern. D oxin anal yses
were perforned in response to the infrequent detection of the herbicide 2,4,5-T in soil and
sedi nent, since dioxins are a byproduct of the manufacture of 2,4,5-T and often occur in

associ ation with the herbicide. However, 2,4,5-T was detected in only one soil and one sedi nent
sanple (it was not detected in any other nedia).

Four soil sanples were anal yzed for dioxins during Phase Il of the RI. The four soil sanples
were collected fromthe Wt Mx Area (see Section 6.2.2.4 of the RI) and frombeneath the IC
bui | di ng extension (see Section 6.2.3 of the RI). In addition, one sedinent fromthe storm
cul vert at NO10-E805 was resanpled for dioxin (the sedinent |ocation where 2,4,5-T was found).

During the Draft Supplenental R sanpling event, five off-site sedinent sanples were al so
anal yzed for dioxins.

The results of these sanples showed that dioxins and furans are not a concern at the site
5.3.5 SURFACE WATER

Surface water sanples were collected fromthe various drai nage pat hways associated with the
Site. Analytical data indicated the presence of |ow concentrations of pesticides in only a few
of the sanples collected fromthe east ditch, the west ditch, and the marsh. Concentrations of
nost netals and cyani de were | ow and were general ly consistent anong the surface water sanples
with mnor exceptions. No herbicides were detected. Volatiles and semi-volatiles were detected
sporadically and at relatively | ow concentrations.

Surface water sanples were also collected.fromnearby ponds. These data showed that the Site had
not inpacted the ponds. A detailed discussion of the constituents identified in surface water is
included in Section 9.3.2 of the Final R Report.

5.3.6 BIOTA

As part of the Ecol ogi cal R sk Assessnent that was conducted for the Site, sanpling was
conducted to characterize the inpact of Site contam nants on the environnent. Biol ogical sanples
were col |l ected of prey species, including nosquitofish, sunfish, tadpoles, sal ananders, worns,
crayfish, grubs, dragonfly larvae, and snails. These sanples were collected for tissue residue
anal ysis to provide information for food web nodeling. Tissue sanples were collected fromthe
East Ditch Reference |location, East Ditch-Location 1, Area 1 Reference |location, Area 1
Locations 1 and 2, Area 2 Location 1, and Area 3 Locations 1 and 2 (see Table 4-2 in Appendi x
D). These Areas were defined as part of the Draft Supplenental Renedial |nvestigation, and are
al so shown on Figure 2-1 in Appendix D. Areas 1 through 4 are |ocated roughly equidistant al ong
the drai nage pathway that runs southwest fromthe Site to Catona Creek.

Pesticide levels in the tissue sanples anal yzed decreased with distance away fromthe site. DDIr
i somers were the nost preval ent pesticides found in tissue sanples, with the highest |evels
found in nosquitofish in the East Ditch

5.3.7 SO LS/ SEDI MENTS AREAS OF CONCERN

For conveni ence, contam nated soils and sedinents were grouped into five separate areas for
purposes of the Feasibility Study. These areas are referred to as Areas A B,C,D, and E and are
shown on Figure 3-2. These areas were used to generate volune estimates for the contam nated
soils to be renediated. Figure 3-2 shows a total of 3900 cubic yards to be renediated, but



actual vol unmes could range from 3000 to 5850 cubic yards, as noted in the Feasibility Study (see
Section 7.0).

<I M5 SRC 98068E>
6.0 SUWHARY CF SITE R SKS

A major risk that is currently associated with the Site is contam nation in the groundwater.

I ngestion of groundwater could result in exposure to various contam nants. Exposure to

contam nated groundwater nmay result if wells are used or installed in a water-bearing zone that
is contamnated. EPA's decision to initiate interimrenedial action at this Site (see April 1995
ROD for QUL) was based upon data collected during the renedial investigation. That information

i ndi cated that hazardous substances released fromthis Site were mgrating through groundwater
Primary contam nants of concern are pesticides, including delta-BHC, |indane, DDT, and

chl ordane; herbicides; volatile organi c compounds, including trichlorethene and

tetrachl orethene; and sem -vol atile conpounds. The interimrenedial action was initiated in late
1997, is currently in place, and is expected to address the nost inmmnent and substantia
problemidentified thus far at the Site. The groundwater will be extracted and released to the
POTWunti|l perfornmance standards are net.

Soi |l and sedi nent contami nation has been docunented onsite and in the drai nage pathways | eadi ng
off the site. The renedy that has been selected for QU2 will address the risk posed to the
public health and the environment by treating these contam nated soils/sedinents, and if
necessary, renoving themoff-site to an approved di sposal facility.

As noted in Section 5.3.3.2, analytical data shows that the contam nation docunented at this
site does not extend far enough to inpact local rivers or streans.

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enenting the response action selected in this ROD for OJR, nay present an imm nent and
substantial endangernment to public health, welfare, or the environnent.

6.1 BASELI NE R SK ASSESSMENT ( BRA)

EPA has conpleted a fornal baseline risk assessnent (BRA, consisting of final docurment dated
July 29, 1994 and as anended by subsequent addenduns dated Novenber 14, 1994 and Septenber 5,
1995) for the Site, and has determ ned the current and potential threat to human health in the
absence of any renedi al action.

Tabl es fromthe BRA have been included as part of this Record of Decision as Appendi x C, placed
in nunerical order for the reader's reference. A brief description is given bel ow for each
table, but only Table 15 will be discussed at length in Section 6.1.1

Tabl e 3 (Appendi x C) shows the Reasonabl e nmaxi nrum Exposure (RME) concentration cal cul ated for
each Contam nant of Potential Concern (COPC) found in soil sanples. Tables 5, 6, and 7 show the
RVE concentrations for surface water, sedinent, and groundwater, respectively.

Tabl e 8 shows the standard intake factors that are used to calculate risk for each exposure
pathway, for the onsite worker. Tables 9, 10, and 11 show the sane information for site visitor
the hypothetical future child resident, and the hypothetical future adult resident.

Table 12 and 13 summari ze the toxicological data for the COPCs associated with the site. Table
12 shows the cancer slope factors that are used to calculate risk for the carcinogeni c COPCs.
Tabl e 13 shows the reference doses used to cal cul ate hazards for the non-carci nogeni ¢ COPCs.



Tabl e 14 presents the risk/hazard associated with the current land use for the onsite worker and
the site visitor. Table 15 shows the risk/hazard associated with both a future industrial |and
use (onsite worker and site visitor) and a hypothetical residential |land use (child resident,
adult resident, and lifetine resident). Note that since the current land use is industrial, the
information in Table 14 is identical to that in Table 15, for the onsite worker-and site

visitor

Tabl e 17 shows the Contam nants of Concern (COCs) for each exposure pathway and receptor.
Tabl es Cl1 through C7 present exanple risk cal cul ations
6.1.1. HUVAN HEALTH RI SK

Tabl e 15 of the Baseline Ri sk Assessnent (BRA) shows that the carcinogenic risk posed by the
Site for the onsite worker is 4 x 10-5, whereas for the site visitor the carcinogenic risk was
3 x 10-5. This risk is within the carcinogenic risk range generally used for Superfund renedi a
cl eanups. That carcinogenic risk range is 1 x 10-4 to 1 x 10-6. The Hazard Indi ces cal cul ated
for the current hazard were 0.5 and 1.3 for the onsite worker and site visitor, respectively,
whi ch are acceptabl e for non-carcinogens at Superfund renedial cl eanups.

For a future hypothetical residential scenario, the total increnental cancer risk for alifetine
resident was found to be 2 x 10 -3. Likew se, the nmaxi num Hazard | ndex was cal cul ated for the
lifetine resident and was found to be 78

As noted, the risk to the onsite worker falls within Superfund's risk range for renedi a
cl eanups, and does not in itself trigger a Superfund renedial action for the presuned industria
I and use.

However, the Baseline R sk Assessnment did not include a groundwater exposure pathway for the
onsite worker. In addition, the exposure unit considered for purposes of calculating the
Reasonabl e Maxi mum Exposure (RMVE) concentrati ons was assuned to be the entire Site, consisting
of both the THAN and El f Atochem properties. If the BRA had included a groundwater exposure for
the onsite worker and/or had considered snaller exposure units (perhaps corresponding to Areas
A-E on Figure 3-2), then the calculated risk/hazard to the onsite worker woul d have been much
hi gher, thus providing a possible rationale for triggering Superfund' s renedial action. The

sel ected renedy addresses the renedi ati on of the nost highly contam nated areas of the Site,
thus reducing the potential for future hypothetical exposure units to present an unacceptabl e
ri sk/ hazard for the onsite worker

As noted in Section 9.0, the selected renedy includes institutional controls to be put in place
limting the future use of the Site to industrial purposes only. However, it should be noted
that the renedy, when conplete, nay reduce site risks such that a residential |and use may be
protective of public health and the environnent. Until the renedy is conplete and the actua
extent of cleanup is known, it is not possible to make this determ nati on. The perfornmance
standards for soil and sedinents are based on the current |and use, which is industrial (see
next section). The residual site risk will be re-assessed only when the renedy is concl uded and
if warranted, the need for institutional controls will be re-eval uated

6.2 ANTI C PATED FUTURE LAND USE
Based on past and anticipated future use of this Site, and current zoning for the Site and the

property adjacent to the south and southwest, the on-site worker is the nost appropriate
potential exposure scenario for this Site. The Site and the property i mediately north and south



al ong the H ghway 31 (Birm ngham H ghway) corridor, and east on the opposite side of this
corridor, are zoned for "general industry". Under this classification, various industries are
permtted such as light industrial operations, etc.

USEPA OSWER Directive No. 9355.7-04 entitled, Land Use in the CERCLA Renedy Sel ection Process
(USEPA, 1995), states that "while many Superfund sites have multiple uses, typically EPA expects
that the vast najority of sites with current industrial/comercial uses will continue to be used
as commercial or industrial sites". The directive further states "future industrial land use is
likely to be a reasonabl e assunption where a site is currently used for industrial purposes, is
located in an area where the surroundings are zoned for industrial use, and the conprehensive
plan predicts the site will continue to be used for industrial purposes.” Al three of the
prerequisites are met at the THAN site

As discussed in the directive, the application of this directive may be nost rel evant where
surface soil is the prinmary exposure pathway, which also is applicable to the Site.

6.3 ECOLOGE CAL R SK

An ecol ogi cal assessnent has al so been conducted to address the potential risks of site-related
contam nants to ecol ogical receptors, including the nmarsh/drai nage areas portions of the Site
(selected tables fromthis docurment are included as Appendix D). It is noted that the nmarshy
area on the THAN property was not found to present an ecol ogical risk, presunmably due to the

cl eanup activity undertaken on the THAN property in 1981 (See Section 2.0).

As noted in Section 5.3.3.2, offsite sedinment sanpling indicated contam nant levels fall off
rapi dly al ong the drai nage pat hway | eadi ng sout h-southwest fromthe site. The Ecol ogi cal R sk
Assessnent included community assessnment studies, toxicity testing, and food-web nodeling using
contam nant concentrations fromthe tissue residue of prey itens.

Community Assessnent Results

Communi ty assessnent studies included eval uation of plant and nacrobenthic communities for site
related | ocation and reference areas. The plant community analysis indicated a slightly greater
speci es abundance, species richness, and species diversity present in the test areas as conpared
to the reference areas. The macroinvertebrate species analysis indicated simlar average
abundance, species richness, species diversity, and equatability and evenness between test and
ref erence areas.

Toxicity Test Results

Toxicity tests were conducted using Ceriodaphni a dubia (48 hour elutriate test), Pinephales
pronel as, fathead m nnow (48 hour elutriate test), Chirononus tentans, mdge (ten day whol e

sedi nent assay), and Eisenia andri, earthworm (fourteen day soil assay). Results fromthe

Ceri odaphni a test showed significantly |lower survival in one (0 %survival) of the two East
Ditch locations and one (50 % survival) of three fromArea 3 (the drai nage area between the
Power Transm ssion Lines to Hunter Loop Road) conpared to the appropriate reference |ocations
Results fromthe Pinephal es bi oassay showed significantly | ower survival for both locations in
the East Ditch (10 % and 83 % survival) and for two of three locations in Area 3 (30 % and 63 %
survival) versus the appropriate control stations.

The Chirononus test showed | ow survival (0-14 % including reference |ocations,. East Ditch

| ocations show 0% and 4% survival versus 2% survival in the East Ditch Reference |location. The
Area 1 | ocations showed survival from0%to 2% conpared to 10%survival in the Area 1 Reference
location. The Area 2 |l ocations showed ) 0%to 8% survival conpared to 0%in the Area 2 Reference



|l ocation. The Area 3 |locations showed survival from0%to 14%

The Ei senia tests showed significantly lower survival in one Area 2 (the drai nage area sout hwest
of the facility between the Dirt Haul Road and the Power Transmi ssion Lines) |location (83% and
one Area 3 location (77% conpared to the Area 2 Reference | ocation (100%.

Food- Vb Mbdel i ng

The assessnment endpoints related to the food-web nodel i ng woul d be expected to be the nore
sensitive endpoints, given the node of toxicity, and fate and transport of the site-related
contam nants (organochl orine pesticides). The assessnent endpoints eval uated were avi an

pi scivores (fish-eating birds), avian insectivores, and manmal i an omi vores. Prey item
concentration, as well as abiotic nedia levels, are used as input paraneters in the food web
nodel s to estinmate exposure to ecol ogi cal receptors.

The food web nodel (Procyon |otor, Raccoon) for the nammali an omivore assessment endpoi nt
showed no unacceptabl e risks for any location. The food web nodel (Butorides virescens, Geen
Heron) for the avian piscivore showed unacceptable risks for the East Ditch, Area 1 and Area 2
The food web nodel for the avian insectivore showed unacceptable risks for the East Ditch, Area
1 and Area 2 (see Table 4-6 in Appendix D).

6.4 CONTAM NANTS OF CONCERN ( COCs)
Human Exposure

COCs for soils, sedinents, and groundwater were identified in the BRA using data fromthe R
and are shown on Table 17 in Appendix C. These COCs were identified based on a carcinogenic
risk of 10-6 and a Hazard Quotient of 0.1 for non-carcinogens. Using these criteria, the BRA
identified 20 COCs in soil and 8 COCs in sedinent, for a residential |land use (adult and child
resident). For an industrial land use (site visitor) there were 2 COCs for soil and 1 CCC for
sedi ment .

Table 1 shows the 18 conpounds that were detected in groundwater at |evels above drinking water
standards during the January, 1996 sanpling round. In addition to Maxi num Contami nant Levels
(MCL) set by EPA for drinking water, these standards include risk-based performance standards
using a cancer risk of 10-5 for an adult resident.

Fi ve of these conpounds were found during the Cctober, 1997 sanpling round to have fallen to

| evel s bel ow drinki ng water standards. However, they are shown on Table 1 for purposes of
illustrating the declining | evels of these contam nants in the groundwater. For conparison
there were 23 conpounds found in groundwater during the 1993 R, at |evels above drinking water
st andar ds.

Soil Levels Protective of G oundwater

In addition to the risk-based soil perfornmance standards for inhalation, ingestion and dermal
contact, soil clean-up levels (action |evels) protective of ground water were cal cul ated. These
action levels are based on the prevention of soil |eachate mgration into ground water which
woul d cause the ground water perfornmance standard to be exceeded. Kay W schkaenper's nmeno to

Al an Yar brough dated August 27, 1996 presents the devel opnent of these action levels. Wen site
soi|l concentrations were conpared to the action |levels protective of ground water, delta-BHC was
the only conpound that could potentially pose a threat to ground water quality via |eaching
through soil. The maxi numsoil concentration detected at the site for delta-BHC was 200 ng/ kg
The cal cul ated action level for delta-BHC of 143 ng/ kg woul d prevent the risk-based ground water



perfornmance standard shown in Table 1 from being exceeded (note that there is no Federal Maxinmum
Contami nant Level, or MCL, for delta-BHC ... the performance standard is based on the risk-based
perfornmance standards calculated in the R sk Assessnent for the site contamnants). Delta-BHC is
not shown in the soil performance standard table; however, treatnent of delta-BHC to the action
level of 143 ng/kg will occur due to it's coexistence with other soil contam nants that will be
in the body of soil/sedinent treated in the in-situ biological cell(s).

Ecol ogi ca

Finally, froman ecol ogi cal perspective, hazard indices indicating unacceptable risks are driven
by the DDT isoners 2,4'-DDD, 4,4' -DDD, and 4,4'-DDE. The food web nodel s discussed in the

previ ous section were back-calculated to determne Prelimnary Ecol ogi cal Sedi nent Val ues
(PESVs) that would be protective for a given risk level (see Table 5-1 in Appendi x D). Assuning
a Hazard Quotient of 1.0, these PESVs ranged fromO0.39 ppm for 2, 4 -DDD, 0.023-0.19 ppm for
4,4'-DDD; and 0.13-0.21 ppmfor 4,4'-DDE (see Table 5-1 in Appendi x D). These PESV val ues
provide a starting point for the determnation of ecol ogical renedial goals for these CCOCs.

QG her information used in naking the determ nation of the renedial goals may include: the

di stribution and concentration of the contam nants; the feasibility of renedial action including
such factors as conparison to reference |ocations, the quantity and quality of the habitat
destroyed by the renmedial action and its ability to be restored; and the uncertainty associ ated
with and the assunptions used for in the Ecol ogical R sk Assessnent.

Background values for COCs in offsite sedinments are shown on Table 3-2 in Appendi x 3-2. The
4,4-DDTr isoners were the only pesticides detected, and averaged up to 3.5 ppt, 15.3 ppt, and
1.9 ppt for 4,4'DDD, 4,4'-DDE, and 4,4'-DDT, respectively.

Table 2-2 in Appendi x D shows the offsite sedi nent sanple results obtained fromthe Suppl enenta
Remedi al Investigation, and provides a basis for conparison to the PESVs and t he background
level s found. As can be seen, pesticide levels fall off rapidly as you nove along Area 1 towards
Area 4, which borders Catona C eek.

7.0 DESCRI PTI ON OF ALTERNATI VES FOR SO LS/ SEDI MENTS REMEDI ATI ON

Six alternatives for the remedi ation of contam nated soils and sedinents at the THAN Site were
evaluated in the Feasibility Study Report for Operable Unit Two (QU2), revised July, 1996. These
six alternatives were listed in the Proposed Plan for QU2. These alternatives represent a range
of distinct waste-nmanagenent strategies addressing hunan health and environnental concerns.

Al though the selected renedial alternative will be further refined as necessary during the
desi gn phase, the analysis presented bel ow refl ects the fundanental conponents of the various
alternatives considered feasible for this Site. Table 3 lists each alternative, along with

inpl enentation tines and esti mated costs.

As previously discussed in Section 5.3.6, and for the purpose of evaluating renedi al
alternatives, the volune estinates shown for each of the five areas (Areas "A', "B", "C', "D',
and "E') on Figure 3-2 have been utilized. However, since one of the objectives of the FSis to
provide an estinmate of costs associated with a renedial action, a sensitivity analysis was
perforned with the objective of exam ning the upper and lower limts of soil and sedinent that
are expected to be renedi ated. The range of volunes given for a particular response action is
intended to represent a "reasonabl e range" of inpacted soil or sedi ment based on the nunber and
| ocation of sanples collected during the RI, and the resulting areas delineated around these
sanpl e locations. For exanple, in areas where the sanpling grid was nore cl osely spaced, such as
Areas "B', "C', and "D', the range used for volune estimates is expected to be narrower.
However, in Areas "A' and "E', where sanple |ocations are nore spread out, the range used for
volume estinates is greater due to fewer sanple locations. Soil and sedi nent data summaries and



i soconcentration naps presented in the Final R Report (these nmaps are part of the

Adm ni strative Record for OQR, and are not included here- see section 5.3) were evaluated to
estinmate these areas. Therefore, the limts of a given area are defined by eval uati ng adj acent
sanpl e locations and their concentrations. The followi ng detail ed eval uations further addresses
the estimated vol une ranges, such that the inpact of potentially higher remedial volunes will be
reflected in the overall costs and eval uation of alternatives

7.1 ALTERNATI VE NO 1 - NO ACTI ON

The National G| and Hazardous Substances Pollution Contingency Plan (NCP) requires that a No
Action alternative be evaluated as part of the screening process, in order to provide a baseline
for conparison to other alternatives. Under this alternative for OQR, no further actions woul d
be taken to address the soil and sedinent at the Site. Areview of the conditions at the Site
woul d be perforned at five-year intervals to evaluate whether the renedy is still protective of
public health and the environnent. Extraction and off-site treatnent of groundwater woul d
continue to be conducted in accordance with the groundwater renedial action

7.2 ALTERNATI VE NO. 2 - | NSTI TUTI ONAL CONTRCLS

This alternative consists of the use of institutional controls, including deed or use
restrictions and fencing and gates, inplenmented for the portion of the Site in which controls do
not already exist and for areas off-site where soil and sedi ment concentrations exceed RG3s. A

| and deed and/or sone other legal instrument that is normally exam ned during a title search
woul d address the property to be controlled and will notify potential owners of the property.
Institutional controls would al so be used to notify workers of residual risks and/or restrict
access/use of the Area. A 6 foot high chain link security fence would be installed along the
west ern boundary of the THAN property, and woul d replace the existing barbed wire fence. In
addition, deed or |and use restrictions would be established for all five areas, and work
protocols and signs would be setup for the two off-site areas

Currently, existing Site controls include secured buildings and a fence, which consists of a
six-foot chain link fence along the eastern, northern, and southern Site property boundaries,
and along the western | C property boundary. The fence along the western and a portion of the
northern THAN property boundary consists of three strands of barbed wire. Wth the exception of
the existing egress fromthe Birm ngham H ghway, no other access exists for the Site.

Periodic site inspections and routine nai ntenance, which includes keepi ng the buildings secured
and in good repair, would also be inplenented. A soil and sedinent nonitoring plan will also be
inmpl enented and will consist of collection of a limted nunber of surface soil and/or sedi nent
sanpl es coll ected annually and anal yzed for a focused |ist of constituents. Extraction and off-
site treatment of groundwater woul d continue to be conducted in accordance with the groundwater
remedi al action. Areview of the Site conditions would be perforned at five-year intervals to
eval uate whether the renedy is still protective of public health and the environnent.

7.3 ALTERNATIVE NO 3A/3B - ON-SI TE CONSOLI DATI ON AND CONTAI NVENT

This alternative includes the excavation of sedinment fromoff-site areas, consolidation and
contai nnent of soil and sedinment on-site, and the inplenentation of on-site institutiona
control s.

Renoval of sediment fromoff-site Areas "A' and "E' and of soil fromportions of Areas "B" and
"D' would be followed by the consolidati on of excavated material in the western corner of the IC
property (Area C. A soil cover (Qption A) or conposite cap(OQption B) would then be placed over
the consolidated material to prevent direct contact and reduce infiltration. The portions of



Areas "B" and "D' requiring renoval include the portions that lie off site and a portion that
lies on site, but too close to the property boundaries to allow placenent of the cover

The estinmated ranges of soil and sedi nent requiring excavati on under Alternative No. 3 are as
fol |l ows:

Area A 300 to 600 cubic yards
Area B (a portion) : 275 to 525 cubic yards
Area D (a portion) : 40 to 75 cubic yards

Area E 1,900 to 3,700 cubic yards

This results in a conbined estinmated range of 2,515 to 4,900 cubic yards (in place) to be
excavat ed and consolidated on-site. This anticipated volume of excavated soil and sediment will
require placenent of an approximately 2- to 3-foot thick |ayer (excluding the cover) over 1
acre. The area proposed for consolidation is primarily Area C, plus portions of Areas B and D.
This area of the Site is the nost logical area to consolidate excavated materi al since sone of
the underlying soil (Areas "B', "C', and "D') exceeds RE3s. The consolidation area would require
only minimal site preparation such as clearing and grading.

Renmoval of off-site soil or sedinent woul d be perfornmed using conventional construction

equi pnent and net hods such as an excavator and bul |l dozer. Excavated material would be
transported by truck fromArea "E' to the designated consolidation area. Depending on Site
conditions at the tinme of sedinment renoval (i.e. precipitation, stormmater runoff, standing
water, ability of soil to support heavy equi prent, etc.), nore specialized excavati on equi pnent
may be necessary. A tenporary access road to and a soil bermaround Area "A' nay be necessary.
These contingencies are reflected in the cost estinmate. Subsequent to the conpletion of
excavation, Areas "A' and "E' and the excavated off-site portions of Areas "B" and "D' woul d be
backfilled with a clean fill froman off-site source, conpacted, and then revegetated to provide
adequat e cover and reduce erosion.

Engi neering considerations for the Site, especially in Areas "A" and "E', during renova
operations include: protection of the excavation area during renoval operations from stormater
by berming or shoring the area; maintenance of normal stormwater conveyance in the east ditch by
phasing renoval activities at Area "E' so that a limted portion is being excavated at any

given time, or stormater diversion; dewatering excavation areas by punping incident
precipitation entering the excavation into a tenporary staging area prior to its discharge into
the on-site sewer systenm solids renmoval for stormwater which has entered the excavation area
limting the disturbance of surrounding areas not designated for excavation which, in turn,
woul d m nimze constituent nobility and transport and unnecessary danage to the environnent; and
the conduct of ambient air nonitoring during construction activities.

Upon consolidation of soil and sedinment in the western corner of the IC property, a soil cover
(Option A) or a conposite cap(Qption B) would be placed over the excavated material, then graded
and vegetated to pronote positive drainage and reduce infiltration. The area for consolidation
and contai nment is shown on Figure 4-1. The two cover options proposed in this alternative
consist of the followi ng el enments (fromtop to bottom

Ootion A - Soil Cover (see Figure 4-2):
. 6 inches of topsoil with vegetative cover
. 6 inches of clean fill material overlying inpacted soil and sedi nent

Option B - Conposite Cover (see Figure 4-3):
. 6 inches of topsoil with vegetative cover
. 18 inches of fill



. geoconposite (geotextile and drai nage | ayer (geonet) overlying geonenbrane)
. 18 inches of soil that has a perneability no greater than 1 x 10 -5 cnis

Engi neering controls comon to both cover options include: inplenmentation and nai nt enance of
erosion control neasures by grading (mnimum5 percent) and establishing a vegetative cover

(pl acenent of an appropriate species of grass seed, fertilizer, and mulch); watering and

mai nt enance necessary such that germnation can reasonably be anticipated; and preventing run-on
and runoff fromeroding or danagi ng the final cover. Typical O&M activities include periodic

i nspection of the cover for cracks, adequate vegetative cover, integrity, and erosion; now ng
fertilizing/reseeding; and repair of danaged areas, as needed

Institutional controls, simlar to those discussed in Alternative No. 2, would be inpl enented
for this alternative. Institutional controls for off-site areas would not be necessary. In
addition, a six-foot high chain link security fence would be placed between the consol i dated
area and the rear of the IC building. This fence would restrict vehicles from gai ning access.
Post-cl osure |l and use of this area would not permt disturbance of the final cover. Extraction
of groundwater woul d continue to be conducted in accordance with the groundwater renedial
action. Areviewof Site conditions would be perforned at five-year intervals to evaluate

whet her the renmedy is still protective of public health and the environnent.

7.4 ALTERNATIVE NO 4A/ 4B - REMOVAL, THERVAL TREATMENT, AND REPLACEMENT

This alternative includes excavation fromAreas "A", "B", "C', "D', and "E', on-site treatnent
with | ow tenperature thernmal desorption, and replacenent of treated soil and sedi nent. Treatnment
of sedinent and soil would be conducted at a central |ocation fromwhich equi prent and materia
stagi ng operations woul d be based. Depending on the noisture and physical characteristics of the
soi|l and sedinent, dewatering, mixing, and material sizing operations nay be necessary prior to
t r eat ment

Low tenperature thermal desorption utilizes heat to volatilize constituents fromsoil, sedinent,
and sludge. Low tenperature thermal desorption differs fromincineration in that the former uses
an indirect heat source and relatively snall gas flows are used to desorb constituents fromthe
affected media to a downstreamunit for recovery or destruction, while the latter places the
affected media directly in the heat source where the constituents are at least partially
destroyed. The | ower tenperatures, typically 6005F to 1, 0005F for thernal desorption conpared to
1,5005F to 2,0005F for incineration, greatly reduce the energy costs, while the smaller gas
flows reduce the off-gas treatnent system costs.

Excavated soil is transferred froma stockpile to a feed system typically consisting of a
shredder and conveyor belt |eading to a hopper, which delivers the soil to the thernal
processor. Typically, soil is noved through the thernal processor by neans of a heated screw

t hrough which hot oil circulates or, nore commonly, a rotating dryer is used. Volatilized
conmpounds are transported fromthe thernal unit to a gas treatnent unit by a relatively | ow fl ow
of gas that may be an inert gas such as nitrogen or partially deoxygenated air. Gas treatnent
may adsorption, or thernal oxidation. The soil is quenched in a jacketed screw or a pug mll
with water to permt further handling

Thernmal desorption would involve on-site treatnent of inpacted soil and sedinment at el evated
tenperatures. Commercial |ow tenperature thernmal desorption units are available fromvarious
vendors in sizes ranging from5 tons per hour to 45 tons per hour

Bench-scale treatability tests perforned on inpacted Site soil showed that overall renova
efficiencies of constituents at a tenperature of 8005F were good at 99.96 percent. The extent of
renmoval of volatiles was also to be determ ned, however, it was realized that if perfornance



with respect to pesticides was satisfactory, volatile constituents would be renoved well bel ow
level s of potential interest. Upon treatnent, excavated areas would be backfilled with the
treated material, conpacted, and revegetated. Post-treatnment nmaterial handling (e.g., addition
of water) may be required. Residuals and of f-gases generated during treatnent would be treated
on site or condensed and transported off site for appropriate treatnent. Upgrades for existing
el ectric and natural gas connections nmay be required.

Vol umes of soil and sedi nent potentially requiring excavation and treatnment are estimated bel ow
and are shown on Figure 3-2:

Area A 300 to 600 cubic yards
Area B: 575 to 1,125 cubic yards
Area C 150 to 300 cubic yards
Area D 75 to 150 cubic yards
Area E 1,900 to 3,675 cubic yards

This results in a conbined volune estimate ranging from 3,000 to 5,850 cubic yards (in place)
requiring excavation and treatnent. Processing requirenents for the feed naterial nay include
dewatering via air drying, bar screening to renove debris, and a series of vibratory screening
steps to reduce the material size. Weather and soil conditions resulting in nore aggressive
excavation and/or processing efforts will be reflected in the cost.

Institutional controls would be inplenented as described for Alternative No. 2. The groundwater
remedi al action (QUl) and associated Site nonitoring would continue. A review of Site conditions
woul d-be perforned at five-year intervals to evaluate whether the renedy is still protective of
public health and the environnent.

7.5 ALTERNATE NO 5A/5B - REMOVAL, Bl OLOG CAL TREATMENT, AND REPLACEMENT

This alternative includes excavation, consolidation, and on-site biological treatnment using an
aer obi c/ anaer obi ¢ process foll owed by replacenent of treated soil and sedinent. This particular
process was considered in a Treatability Study Evaluation Report. This alternative considers
ex-situ (Option A and in-situ (option B) treatnment applications. The areas/volunes of soil to
be treated are identicai to that described in Alternative 4. Factors and consi derations relative
to renoval of soil and sedinment are also identical to those discussed for Alternative No. 4.
Addi ti onal considerations for the ex-situ application include the i medi ate backfill and
revegetation of areas to be excavated due to the potential extended tinme the soil and sedi nent
woul d be undergoing treatnent to nmeet Perfornmance Standards. Treated soil wll be subsequently
pl aced on-site, graded, and revegetated to reduce erosion and infiltration.

The process under consideration alternately generates anaerobic and aerobic conditions. The
anaerobic conditions result in dechlorination of the pesticides, while the aerobic conditions
result in further degradation of the dechlorinated i nternmedi ates. The ex-situ process requires
preparation of a reaction bed where the cyclic process can be conducted. Soil and sedi nent nmay
be dewatered or mxed with a solid matrix that can support earth novi ng equi pnment. The soil and
sedinent is then placed on a lined and covered area to a depth of approximately two feet.
Anendnents are applied using a tractor-nounted rotary tiller. The tiller has an effective
penetration of approximately two feet and serves to honogeni ze the anended soil and aerate the
soi |l when aerobic or (oxic) conditions are required. Wen anaerobic (al so known as anoxi c)
conditions are required, additional reagents and water are blended into the soil matrix and then
a cover is placed over the soil matrix to mnimze aeration. The amendnments serve to reduce the
oxi dation/reduction potential and consune avail abl e oxygen. The added noi sture mtigates agai nst
further intrusion of oxygen



The in-situ process can al so be conducted for the treatnent of surficial soil or sedinment. For
the in-situ process, debris, rocks, etc. may require renoval that is acconplished through the
use of a subsurface ripper and/or agriculture rock picker. Due to the physical constraints,
Areas "A" and "E' could be consolidated on-site over the portion of the Site that includes Areas
"B", "C', and "D'. The consolidated naterial would be placed in no nore than a 1 foot thickness
and the entire area would then be treated "in-situ"

Fol | owi ng each anaerobi c/ aerobic cycle, the effectiveness of the treatnent process wll be
nonitored. Chloride content is nmeasured because it is a byproduct of dechlorination and can be
utilized to confirmdegradation is occurring. Mdisture and pH are al so neasured to determine if
soi |l /sediment matrix conditions are within acceptable limts. The process woul d conti nue unti
Performance Standards are net.

Under this alternative, institutional controls would be inplenented as described for Alternative
No. 2. Extraction and off-site treatnent of groundwater would continue to be conducted in
accordance with the groundwater renedial action for QUL. A reviewof Site conditions would be
perforned at five-year intervals to evaluate whether the renmedy is still protective of public
heal th and the environnent.

7.6 ALTERNATIVE NO. 6 - REMOVAL AND OFF-SI TE DI SPOSAL

This alternative includes excavation and of f-site disposal of inpacted soil and sedinent at a
permtted waste facility. The volune of soil and sedinent applicable to this alternative is
identical to that presented for Alternative No. 3. Soil and sedinent fromAreas A, B, C, D and
E woul d be excavated, hauled to a central on-site |location, dewatered (if necessary), and
placed into over-the-road trucks for off-site transport. Excavated areas woul d be backfilled and
revegetated to reduce erosion and infiltration. The nmaterial would be properly shipped in
accordance with 29 CFR (Departnent of Transportation) shipping regulations. Depending on the
noi sture and physical characteristics of the soil and sedi nent, sone additional materia
handl i ng (such as dewatering) may be required prior to |oading onto trucks for off-site
transport. Dewatering operations would likely include punping prior to excavation, followed by
air drying, subsequent to excavation. Weather and soil conditions resulting in nore aggressive
excavation and/or dewatering efforts will be reflected in the cost.

The cost estinmates for this alternative presune that characterization of the material excavated
as determned by the Toxicity Characteristic Leaching Procedure (TCLP), will show the nmgjority
of the material to be non-hazardous. As such, it is anticipated that nost of the material would
be sent to a Subtitle Dlandfill, with the renai nder (soils/sedinents that are characterized
"hazar dous waste" based on the TCLP test) being sent to a permitted hazardous waste facility.

Di scussion of the "likelihood" that the excavated material passes or fails TCLP testing is
sonewhat premature and qualitative. However, a qualitative evaluation of site soil and sedi nent
data has been perforned, wherein the anal ytical database was queried for sanple results that

m ght be expected to fail a TCLP test. This data eval uation was based on | evel s detected, area
extent, and the soil adsorption characteristics of the contam nants of concern. The data

eval uation showed that individual sanples for the various constituents with concentrations that
appear likely to exceed TCLP criteria were only seen sporadically in Areas A, B, C, D, and E
primarily in the surficial soil interval (0 to 1 feet) and in the sedinment sanpled within the
storm sewer (included with Area E). However, considering the fact that the constituents

eval uated strongly adsorb to soil and sedinment, and the fact that the sanple |ocations were
sporadi ¢ and spread out, it is likely that nost, if not all, of the soil woul d be nonhazardous
once it is excavated and characterized

Institutional controls would be inplenented as described for Alternative No. 2. The groundwater



remedi al action (QUl) and associated Site nonitoring would continue. A review of Site conditions
woul d be perforned at five-year intervals to evaluate whether the renedy is still protective of
public health and the environnent.

8.0 SUWVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES FOR SO LS/ SEDI MENTS REMEDI ATI ON

This section of the ROD provides the basis for determ ning which alternative provides the best
bal ance with respect to the statutory balancing criteria in Section 121 of CERCLA and in Section
300.430 of the NCP. The nmjor objective of the feasibility study was to devel op, screen, and
evaluate alternatives for the renediation of O at the THAN site. The renedial alternatives

sel ected fromthe screening process were eval uated using the follow ng nine evaluation criteria

. Overall protection of human health and the environnent.

. Conpl i ance with applicable and/or rel evant Federal or State public health or
envi ronnent al standards.

. Long-term effecti veness and per manence
. Reduction of toxicity, nobility, or volume of hazardous substances or contam nants.
. Short-term effectiveness, or the inpacts a renedy m ght have on the comunity,

wor kers, or the environnment during the course of inplenmenting it.

. Inmpl emrentability, that is, the admnistrative or technical capacity to carry out the
alternative.

. Cost -ef fecti veness considering costs for construction, operati on and nai ntenance of
the alternative over the life of the project, including additional costs should it
fail.

. Acceptance by the State

. Acceptance by the Comunity.

The NCP categorizes the nine criteria into three groups:

(1) Threshold Criteria - overall protection of hunman health and the environnment and
conpliance with ARARs (or invoking a waiver) are threshold criteria that nust be
satisfied in order for an alternative to be eligible for selection

(2) Primary Balancing Criteria - long-termeffectiveness and pernmanence; reduction of
toxicity, nobility, or volunme; short-termeffectiveness; inplenentability, and cost
are primary bal ancing factors used to wei gh major trade-offs anong alternative
hazar dous waste nmanagenent strategies; and

(3) Modi fying Oriteria - state and community acceptance are nodifying criteria that are
formal ly taken into account after public comment is received on the proposed plan
and incorporated in the ROD

The sel ected alternative nmust neet the threshold criteria and conply with all ARARs or be
granted a wai ver for conpliance with ARARs. Any alternative that does not satisfy both of these
requirenents is not eligible for selection. The Primary Balancing Criteria are the technica
criteria upon which the detailed analysis is prinmarily based. The final two criteria, known as



Modi fying Oriteria, assess the public's and the state agency's acceptance of the alternative.
Based on these final two criteria, EPA nay nodify aspects of a specific alternative.

The followi ng sections provide a summary of the evaluation of alternatives for renediating
soi |l s/ sediments under QU2 at the Site, for each of the criteria. A conparison is nade between
each of the alternatives for achievenent of a specific criterion

8.1 OVERALL PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT

Except for Alternative No. 1, each of the renedial alternatives provides sone degree of
protection of hunman health and the environnent. However, Alternative No. 2 provides only a
limted amount of protection over Alternative No. 1, and neither of these alternatives would
satisfy this criteria for overall protection of hunman health and the environnment. Each of the
remai ning alternatives would be adequate with respect to this criteria



TABLE 3 - DESCRI PTI ON OF CLEANUP ALTERNATI VES- SOl LS/ SEDI MENTS

EPA eval uated six alternatives identified in the Feasibility Study (FS) for renediating contam nated soils and sedinents related to the THAN Site. The following table |ists each alternative, along with a short description, total present worth cost, and
inplementation time required. See Sections 7.1 through 7.6 of the FS for a conplete discussion of each alternative. The only exception is Alternative 5 Option B: "Renobval, Biological Treatnment, and Replacenent-Insitu". This alternative reflects a cost that
was updated in June, 1998.

Al ternative and Explanation Total Cost | mpl ement ati on
$ Thousands Ti me

ALTERNATIVE No. 1 - No Action -0- -0-
The National O and Hazardous Substances Pollution Contingency Plan (NCP) requires that a No Action alternative be evaluated as part of the screening process, in order to provide a baseline for conparison to other alternatives. Under this alternative for
QU2, no further actions would be taken to address the soil and sedinent at the Site.

ALTERNATI VE No. 2 - Institutional Control 220 -0-
This alternative consists of the use of institutional controls, including deed or use restrictions and fencing and gates, inplenmented for the portion of the Site in which controls do not already exist and for areas off-site where soil and sediment
concentrations exceed Perfornmance Standards. Periodic site inspections and routine maintenance would be perforned.

ALTERNATI VE No. 3 - Onsite Consolidation and Contai nment A 567-1, 326 9-18 nont hs

This alternative includes the excavation of sedinent fromoff-site areas, consolidation and contai nnent of soil and sedinent on-site, and the inplenentation of on-site institutional controls. Renmpval of sedinment fromoff-site Areas "A" and "E" and of soil
fromportions of Areas "B" and "D' would be followed by the consolidation of excavated material in the western corner of the IC property (Area C). A soil cover (Option A) or conposite cap (Option B) would then be placed over the consolidated material to
prevent direct contact and reduce infiltration. B: 795-1, 554

ALTERNATI VE No. 4 - Renoval, Thermal Treatnent, and Repl acenent

This alternative includes excavation fromAreas "A", "B", "C', "D', and "E", on-site treatnment with |ow tenperature thermal desorption, and replacenent of treated soil 1,911- 12-17
and sedi ment. Treatnment of sediment and soil would be conducted at a central |ocation from which equipnent and material staging operations woul dbe based. 3,574 nont hs
Dependi ng on the noisture and physical characteristics of the soil and sediment, dewatering, mxing, and material sizing operations may be necessary prior to

treatnent.

ALTERNATI VE No. 5 - Renpval Biological Treatment, and Repl acenent A

This alternative includes excavation, consolidation, and on-site (in situ or ex situ) biological treatment using an aerobic/anaerobic process followed by replacenent (for ex 1, 181-

situ option) of treated soil and sedinment. This alternative considers ex-situ (Option A) and in-situ (Option B) treatnment applications. The areas/volunes of soil to be 2,63 2-4 years
treated are identical to that described in Alternative 4, as are factors and considerations relative to removal of soil and sedi nent. Additional considerations for the B:

ex-situ application include the i mediate backfill and revegetation of areas to be excavated due to the potential extended tinme the soil and sedi nent woul d be 723-1, 382

undergoing treatment to meet RGOs. Treated soil will be subsequently placed on-site, graded, and revegetated to reduce erosion and infiltration.

ALTERNATI VE No. 6. Renpval and Off-site Disposal

This alternative includes excavation and off-site disposal of inpacted soils and sedinents at a permtted waste facility (Subtitle D landfill for nonhazardous waste). The 845-1, 889 10-12
volume of soil and sedinent applicable to this alternative is identical to that presented for Alternative No. 4. Soil and sedinent from Areas "A*, "B", "C', "D', and "E" nmont hs
woul d be excavated, hauled to a central on-site location, dewatered (if necessary), and placed into trucks for off-site transport. Excavated areas would be backfilled and

revegetated to reduce erosion and infiltration. Final cost would vary according to how much material would be require disposal at a permitted hazardous waste facility.



8.2 COWPLI ANCE W TH ARARS

Alternative Nos. 3, 4, and 5 would require designation of those areas exceedi ng perfornmance
standards as a corrective acti on nanagenent unit (CAMJ), in order to conply with EPA's Resource
Conservation and Recovery Act (RCRA) regulations with respect to | and di sposal restrictions
(LDRs). Alternative No. 3B would neet the A abama solid waste requirenents for cover design for
a waste characterized as non-hazardous; however, Qption A would not. Each of Alternatives No. 3
through 6 woul d nmeet |ocation- and action-specific ARARs such as neeting the substantive
requirenents for soil erosion and sedi nentation for disturbed areas, stornmwater discharge
applicable regulations for waste handling, etc. Alternative Nos. 4 and 5 would conply with al
ARARs by reducing the | evels of constituents of interest in soils to or bel ow the perfornance
st andar ds.

The only alternatives that would not be adequate with respect to this criteria would be
Al ternatives No. 1, 2, and 3A

8.3 LONG TERM EFFECTI VENESS AND PERNMANENCE

Wth the exception of Alternative Nos. 1 and 2, each of the alternatives would provi de good
long-term effectiveness. However, sone long-termeffectiveness is realized by Alternative Nos
1 and 2 due to natural attenuation and bi odegradation. Alternative No. 3B would provide for a
slight increase in long-termeffectiveness over Qption A since the benefits of synthetic
materials include long-life and reliability. Alternative Nos. 4 and 5 provide the greatest
long-termeffectiveness for the soil and sedinent which currently exceed performance standards
However, Alternative No. 6 does provide an equivalent |long-termeffectiveness relative to the
site itself.

These conparisons of |long-termeffectiveness presune institutional controls will maintain an
industrial land use for the Site

8.4 REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

Based on treatability study results, Alternative No. 4 would provide for the greatest reduction
of mobility and toxicity of inpacted soils (followed closely by Alternative No. 5). Follow ng
Alternative Nos. 4 and 5, Alternative No. 6 provides the next best opportunity for reducing
mobility, toxicity, and volume on the site. Alternative No. 3 provides reduction in nmobility for
all of the alternatives evaluated, but provides little reduction of toxicity and vol une.
Conparing options A and B of Alternative No. 3, slightly higher levels of reduction of nobility
are provided by option B because of the nore stringent contai nnent conponents (i.e., synthetic
liner). Alternative Nos. 1 and 2 do not provide any reduction of nobility, toxicity, or volune.

8.5 SHORT- TERM EFFECTI VENESS

Wth the exception of the Alternative No. 1, protection of hunan health and the environnent
woul d begin i medi atel y upon conpl etion of each alternative. The nost favorable alternatives
regarding short-termeffectiveness are presented by Alternative Nos. 1 and 2, which require the
| east anount of naterial handling, can be inplenmented quickest, and result in the | owest anount
of potential human and environnental exposure to Site constituents. The next nobst favorable
situation is presented by Alternative No. 3, which would require a marginal increase in nateria
handl i ng and potential human and environnmental exposure to Site constituents. For Aternative
No. 3, there would be a noticeable difference between Qption A and B, since the inplenentation
period for Qption B would increase, as would the potential for exposure. The next nobst favorable
alternative would be No. 6, which would result in offsite disposal but which would entail
excavation activities beforehand. The | east favorable situation with regard to short-term



effectiveness is created by Alternative No. 5 which provides the greatest anmount of naterial
handl i ng, requires the |longest inplenentation tine, and therefore increases the potential human
and environnmental exposure to Site constituents. However, engi neering process controls and
on-site health and safety neasures woul d be designed to address these potential short-term
exposures. Pl ease see the Responsiveness Suminary for EPA responses to issues 12 and 16.

8.6 | MPLEMENTABI LI TY

Each of the six alternatives evaluated are considered readily inplenentable. In order,
Alternative Nos 1, 2, 6, 3A 3B, 4, 5A and 5B would provide an increasing degree of difficulty
in inplenentation. The treatnment alternatives, No. 4 and 5, will require nore advanced

equi pnent, facilities, and specialists for design, construction, and i nplenentation. In
addition, Alternative No. 5 will require pilot scale testing prior to inplenentation. The tine
required to inplenent each of the alternatives is also reflected by the order presented here.

8.7 COsT

The cost estinmate summary for the six alternatives is presented in Table 3. Total costs for each
alternative include estinmated capital costs, as well as associ ated O&M costs once the
alternative has been inplenented. In order to conpare alternatives on an equal basis, the
present worth of annual O&M costs was cal cul ated for a period of 30 years at a 7 percent
interest rate. Al of the alternatives except for the No Action alternative (No. 1) have capital
costs associated with inplenentation. Alternative 4 has the highest estinmated capital cost

range, while Alternative 2 has the lowest. Alternative 3B has the hi ghest O8M cost. Based on the
present worth of O&M costs, Alternative 4 is the nost expensive while Alternative No. 1 (No
Action) is the | east expensive.

Al costs shown on Table 3 are taken fromthe Feasibility Study for OQJ2, which was conpleted in
1996, except for Alternative 5 Option B, in-situ biological treatnent. The costs for this

opti on was updated in June, 1998, and reflected a | ower cost due to i ncreased experience with
the technol ogy. The corresponding costs for the ex-situ biological treatment, Option A was not
updat ed, since the increased cost of the ex-situ option was not considered justified (the
original FS costs reflected a $619,000 dol | ar difference between ex-situ and in-situ treatment).

For the reader's reference, the followi ng cost breakout is provided for each alternative, as a
suppl ement to Table 3, where Q&M represents annual operati on and nai nt enance costs:

Al ternative Capi tal Cost &M Cost Total Present Worth
No. / Descri ption (%) ($/ year) (%)

1 - No Action 0 0 0

2 - Institutional Controls 55, 000 13, 300 220, 000

3A - On-site Consolidation and 478,000 - 1,237,000 7,200 567,000 - 1, 326, 000

Cont ai nnent - Soil Cover

3B - On-site Consolidation and 685, 000 - 1,444,000 8, 900 795,000 - 1,554, 000
Cont ai nment - Conposite Cover

4 - Renoval, Thermal Treatnent, 1, 895, 000 - 3, 558, 000 1, 300 1,911, 000 - 3,574, 000
and Repl acenent



5A - Biorenediation (Ex-Situ) and 1,165,000 - 2,621, 000 1, 300 1,181,000 - 2,637,000
Repl acenent

5B - Biorenediation (In-Situ) and 706,900 - 1, 365, 900 1, 300 723,000 - 1,382,000
Repl acenent

6 - Renpbval and O'f-Site Disposal 829, 000 - 1,873,000 1, 300 845, 000 - 1, 889, 000
a Present Worth = Capital Cost + (0&M x 12.409).

The cost ranges given for Alternatives 3-6 reflect the uncertainty associated with the exact
anmount of soils to be renediated (see Section 5.3.6). The high range reflects an assuned soil
vol ume of 5,850 cubic yards to be treated.

It is noted here that the present worth cost for the groundwater renedy was docunented in the
Record of Decision (ROD) for QUl. The total cost for the groundwater renmedy was $6, 100, 000,
based on a capital cost of $1, 305,000 and an annual &M cost of 511,000 (the Present Wrth
factor assuned at that tinme was 9.384, based on a 10%interest rate, and has not been changed
for purposes of this QU2 ROD). The actual cost associated with the groundwater renedy will
depend on the nunber of years it takes to reach groundwater performance standards (see Section
9.1.1).

Thus, the total present worth cost associated with remedi ati ng both soil s/sedinents and
groundwater is estimated at $7, 482, 000.

8.8 STATE ACCEPTANCE

The State of Al abama, as represented by the Al abama Department of Environnmental Managenent
(ADEM), has assisted in the Superfund process through the review of docunents and submttal of
commrents. The State has reviewed the Proposed Plan and OU2 ROD and concurs with the sel ected
r ermredy.

8.9 COWUN TY ACCEPTANCE

Based on the coments expressed at the August 13, 1998 public nmeeting and recorded in the
transcript thereof (no witten comments were received during the comment period), the comunity
inthe vicinity of the site does not oppose the biological treatnent of inpacted soils and
sedinents, with a contingent renedy in place to have these soils and sedi ments renoved and

di sposed off-site if necessary.

9.0 THE SELECTED REMEDY

Based upon CERCLA requirenments, the NCP, the detailed analysis of alternatives, and public and
state comments, EPA has determned that the activities as described in Alternative No. 4
(Rermoval , Biol ogical Treatnent, and Replacenent, In-situ Qption) constitute an appropriate
remedial action for the Site. Alternative No. 6 (Renmoval and Of-site D sposal) will be the
contingent renedy, and will be invoked as necessary and as di scussed bel ow. |nstitutional
controls will be put in place that will limt the future use of the Site to industrial purposes
only. Designation of the areal extent of contami nation as a Corrective Action Managenent Unit
(CAMJ) will be necessary to conply with Resource Conservation and Recovery Act (RCRA)

regul ations with respect to |l and disposal restrictions.

There are four specific areas in which the contingent renmedy can be invoked to hel p achi eve an
effective renediation for the Site.



The first has to do with the performance nil estones being set for the biological treatnent
remedy. Although biological treatnent as a renedi ati on technol ogy has natured within the | ast
decade, there is still the risk that performance standards for soils and sedinents will not be
achieved in a tinely manner.

For that reason, the following mlestones are being set as part of this docunent so that EPA can
invoke the contingent renedy, if it appears that biological treatnent will be unable to reach
per f ormance st andards

Toxaphene: 50% destruction after 1 year
Performance Standard after two years
DDT: 50% destruction after 1 year

Performance Standard after two years

The times referenced above are understood to begin when the first cycle of the biologica
treatnment process begins, after the pilot scale testing has ended. It is also understood that
these mlestones are to be used only at EPA's discretion when invoking the contingent renedy,
and that operational factors will be considered as necessary and if warranted. These m | estones
are prinmarily in place to avoid a lengthy renedy taking years to conplete, if contam nant |evels
slowy drop to perfornmance standard | evels. They are not intended to serve as a "trigger" for
the contingent renedy.

Second, the contingent renedy can be used to renove off-site the nost contam nated soils and
sedinents |l ocated within Areas A-E, as shown on Figure 3-2. This can be beneficial if |onger
treatnent tines can be avoided that woul d otherwise trigger the mlestone criteria shown above
This possibility will be exam ned further during the design phase of the QU2 renedy and will be
utilized as necessary.

Third, there is one sewer culvert |ocation documented during the Rl (sanple |ocation NO10- E805)
t hat showed hi gh concentrations of contam nants. Al though these sedinments do not present a
current risk to the surface soils (human health or ecol ogical risks), groundwater, or surface
water, the contingent renedy will be invoked to address these sedinents, which are not part of
Areas A-E shown on Figure 3-2.

Fourth, the contingent remedy can be used to address inorganic contamnation at the Site
Arsenic and | ead are inorganic conpounds and are thus not affected by biological treatnent.
However, the NO10-E805 sanple |ocation at the sewer culvert was the only | ocation where arsenic
was found at |evels above its performance standard of 317 ppm It is also the only |ocation
where | ead was found above a presuned industrial standard of 1300 ppm (see Table 2). Thus, the
conti ngent renedy woul d address the inorganic contam nation, and at the sane tinme renove the
other highly elevated contam nants at the NO10- E805 sanpl e | ocation

The sel ected remedy al so includes provision for continuing the interimgroundwater renmedy unti
groundwat er perfornmance standards are net.

As noted in Section 5.3.3.2, it was found during the off-facility sedi nent sanpling that

contam nant levels fall off rapidly along the drai nage pathway | eadi ng sout h-sout hwest fromthe
site. Nonetheless, there is a potential off-facility ecological risk along this drainage pat hway
(see Section 6.3), even though Catona Creek is not inpacted. The selected renedy will address
those sedinments adjacent to Area A shown on Figure 3-2 that are bel ow the perfornance standards
based on hunman exposure under an industrial |and use, but yet still nmay present an unacceptable
ecol ogi cal risk along the drainage pathway | eading fromthe Site. These sedinents will be
excavated and either consolidated into the biological treatnent cell, or graded onto the Site



since they will be beneath the performance standards for soils. The anount of inpacted soil is
not extensive, as can be seen by exam nation of Figure 4, Figure 3-2, and Table 2-2 in Appendix
D. Although the ecological risk to sone receptors may still remain above an acceptabl e Hazard
Quotient after renedi ati on based upon the soils perfornance standards given here, it is not
consi dered feasible to renedi ate additional sedinents along the drai nage pat hway, based on

ecol ogical risk concerns. This decision is also influenced by consideration of the habitat
destruction that woul d occur with any excavation activities associated with renediation

Resi dual risks that remain after the biological treatnent of the soils and sedi nents can be
re-evaluated, if warranted, during the five-year review

As noted in Section 8.7, the present worth cost for inplenenting the biological treatnent renedy
for soils and sedi ment was $1, 382,000 assuming a soil volune of 5,850 cubic yards. The
groundwat er renedy has an associ ated present worth cost of $6,100,000. Total cost to inplenent
both renedies is thus $7,482,000. These costs assume a 30 year life for C&M costs.

9.1 GROUNDWATER PERFORMANCE STANDARDS

G oundwat er performance standards are based on drinking water standards, and include federa
Maxi mum Cont am nant Level s (MCLs) and Applicable or Rel evant and Appropriate Requirenents
(ARARs), including State standards, and al so nay include risk-based perfornance standards.

Tabl e 1 shows those conpounds that were detected above drinking water standards during the
January, 1996 sanpling event. Hi ghlighted on Table 1 are those conpounds that continued to
exceed drinking water standards during the Cctober, 1997 sanpling event. The MCLs and/or ARARs
and/ or risk-based perfornmance standards shown on Table 1 for these conpounds are thus the
perfornmance standards for groundwater. |If future sanpling deternines that drinking water

st andards have been exceeded for other conpounds besides, then they will also be added as a
performance standard for purposes of this groundwater renedy.

9.1.1 AQU FER RESPONSE AND PUWP TESTI NG

As discussed in the QUL ROD, additional geol ogical and engineering data is to be collected
regardi ng the hydrogeol ogi c properties of the surficial groundwater aquifer. Technica
difficulties have prevented that data from being obtained as of August, 1998. However, it is
noted that the construction of the groundwater renedy was conpleted in February, 1998, and that
the punping systemitself is operational. The additional data will help determine if the system
in place is capable of establishing hydraulic control to the point of conpliance (POC), in
addition to confirm ng how well the conceptual nodel of the aquifer fits the hydrogeol ogi ca

dat a.

G oundwat er nodel i ng has al so been conducted in an attenpt to predict how the aquifer wll
respond to the punping system as part of the Renedial Design for QUl. This groundwater nodeling
predicted that carbon tetrachloride, trichloroethene, and endrin would nost likely drive the
length of the cleanup action. It was found that the groundwater cleanup could last as |long as 30
years, based on carbon tetrachloride reaching its Maxi mum Contam nant Level (MCL) in the |ower
portion of the surficial aquifer. However, due to the intrinsic attenuation that appears to be
taking place due to biodegradation within the aquifer, it is unlikely that the groundwater
remedy will actually require this |long

9.1.2 COWPLI ANCE TESTI NG
As discussed in the ROD for QUL, groundwater nonitoring shall be conducted quarterly at this

Site for the first year following renedial action. After the first year of renmedial action,
periodic nmonitoring will continue to be conducted at |east twice annually until the performance



standards are net at the point of conpliance (POC). The PCC is being set at the property
boundary. |f performance standards beyond the POC have not been net at that tine, then it wll
be necessary to establish that natural attenuation, or intrinsic biodegradation, will be capable
of reaching the performance standards beyond the POC. If this is not possible, then the
groundwat er renedi al design will have to be altered in order to do so.

9.2 SO LS/ SEDI MENTS PERFOVANCE STANDARDS

Per f ormance standards for both soils and sedinments are shown on Table 4 below. Both the soils
and the sedinments will be treated as one unit after excavati on. These perfornmance standards are
based upon a 10-5 risk level for carcinogenic conpounds, and assune an industrial |and use. The
only exception is arsenic which assunes a 10-4 carcinogenic risk | evel based on non-cancer
endpoi nts, bioavailability, and other uncertainties.

Tabl e 4
Per f ormance Standards for Soil s/ Sedinents

Consti tutent Per f ormance Standard
DDT 94
DDD 132
DDE 94
Arseni c 317
Toxaphene 29

Note: Al val ues shown above are in ng/kg (or parts per mllion).

Arsenic is a natural occurring mneral that is considered by EPA to be a systemc

(non-carci nogenic) toxi cant and a human carci nogen. However, there is considerable uncertainty
concerning its ability to cause cancer at |ow exposure |levels, especially the | ess soluble form
that occurs in contam nated soil. The Superfund program of EPA's Region 4 regul ates arsenic

in soil as a systemc toxicant for the purpose of deriving protective clean up levels. To be
consistent with the NCP, EPA also requires soil clean up levels to fall within the protective
cancer risk range of 10-6 to 10-4 for the nost sensitive, likely receptor even though the

calcul ated risk nay be an overestinmate. 317 ng/ kg was chosen as the Renedial Coal for arsenic
because it is within EPA's acceptable risk range and does not exceed a Hazard Quotient of 1.0
based on a worker exposure scenario."

Tabl e 2 shows sanpling results for each of the DDT, DDE, and DDD congeners, as was presented in
the RI. However, it is noted here that the Table 4 performance standards represent total DDT,
total DDE, and total DDD, i.e., there is no provision for separate congeners, since

t oxi col ogi cal data woul d not support such a provision.

10. 0 STATUTCRY DETERM NATI ON

Under Section 121 of CERCLA, 42 U S.C ° 9621, EPA nust select renedies that are protective of
human health and the environnent, conply with applicable or relevant and appropriate
requirenents (unless a statutory waiver is justified), are cost effective, and utilize pernmanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the

maxi mum extent practicable. In addition, CERCLA includes a preference for renmedi es that enpl oy
treatnent that pernmanently and significantly reduce the volune, toxicity, or mobility of
hazardous wastes as their principal elenent. The foll owi ng sections discuss how the sel ected
remedy neets these statutory requirenents.

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT



The sel ected remedy provides protection of hunman health and the environnent by: elimnating,
reducing, and controlling risk through engineering controls and/or institutional controls; and
via soil/sedi ment and ground water treatnent as delineated through the perfornance standards
described in Section 9.0 - The Sel ected Renedy. The residual risk due to individua

contami nants will be reduced to a probability of 1x10 -5 for carci nogens. The residua
carcinogenic risk at the Site will be reduced to acceptable levels (i.e., cancer risk between
1x10 -6 and 1x10 -4) once perfornmance standards are achieved. |nplenentation of this remedy will
not pose unacceptable short-termrisks or cross nedia inpact.

10.2 ATTAI NMENT OF THE APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS)

The selected remedy will conply with the substantive requirenents of federal and state | aws and
regul ations that have been determned to constitute applicable or relevant and appropriate
requi renents (ARARS).

Applicable requirenents are those cl eanup standards, control standards, and ot her-substantive
environnental protection requirenents, criteria, or limtations pronul gated under federal or
state |law that specifically address a hazardous substance, pollutant, contam nant, renedial
action, location, or other circunstance at a Superfund site. Relevant and appropriate
requirenents are those cl eanup standards, control standards, and other substantive environnenta
protection requirements, criteria, or limtations pronul gated under federal or state |law that,
whil e not applicable, address problens or situations sufficiently simlar (relevant) to those
encountered and are wel | -suited (appropriate) to circunstances at the particular site

Safe Drinking Water Act, MCLs and MCLGs; Al abama's Prinary Drinking Water Standards. The
following is taken fromthe QUL ROD, page 21 and 22, and applies equally here for purposes for
Q2.

"Maxi mum cont am nant | evels (MCLs) and Maxi num Cont am nant

Level Goals (MCLGs) promnul gated under the authority of the

Safe Drinking Water Act (SDWA) are specifically identified in

Section 121 of CERCLA as well as the NCP as renedial action

obj ectives for groundwater that is a current or potentia

source of drinking water supply. The groundwater underlying

the THAN Site is classified as dass Il A groundwater (i.e.

potential sources of drinking water) under EPA' s Cuidelines

for Ground-Water dassification. MLs and non-zero MCLGs are

therefore relevant and appropriate as final renedial action

obj ectives for groundwater cleanup. Al abama's prinary

drinking water standards are al so rel evant and appropriate as

final renedial action objectives for groundwater cleanup

because they set standards for potential sources of drinking water."

Resour ce conservation and Recovery Act (RCRA); ADEM Hazardous Waste Regul ations; ADEM Solid
Waste Regul ations. The followi ng discussion is taken fromthe QU1 ROD, and applies equally here
for purposes of OQUR2, with respect to groundwater:

"The sel ected groundwater renmedy involves the short term
storage of contam nated groundwater before it is sent to the
POTWfor treatment and disposal. |f the contam nated
groundwat er is RCRA characteristic hazardous waste, hazardous
wast e regul ati ons which address storage units are applicable.
If the contingent renedy for contam nated groundwater is

i mpl erent ed, which involves extraction, treatnent and

di scharge at the Site by reinjection or infiltration



hazar dous waste regul ati ons which invol ve treatnent and
storage units may |ikew se be applicable. Land di sposa
restrictions establish treatnent standards whi ch nust be net
bef ore hazardous wastes may be | and di sposed. Land di sposa
restrictions are applicable if the contingent renedy for
contam nated groundwater is inplenented, the contan nated
groundwat er i s RCRA characteristic hazardous waste, and
treated groundwater is discharged at the Site by reinjection
or infiltration. In such an event, the | and di sposal
restrictions nust be met before treated groundwater nmay be
di scharged. Any waste generated by the treatnent process,
such as sludges and filters, are subject to the waste
characterization and di sposal provisions of RCRA "

The sel ected renedly al so i nvol ves the excavation, treatnent, and repl acenent of contam nated
soils and sedinents. As such, the | and disposal restrictions and other provisions of RCRA as
di scussed above, are also applicable, and will require the designation of a Corrective Action
Managenent Unit (CAMJ).

Clean Water Act, Pretreatnent Standards. The follow ng discussion is taken fromthe QU1 ROD, and
applies equally here for purposes of QU2, with respect to groundwater

"The general pretreatnent regulations set forth in 40 CF.R
Part 403 addresses the introduction of pollutants into POTV
and are applicable to the selected interimrenedy."

Safe Drinking Water Act, Underground Injection Control Regul ations, as delegated to the State of
Al abana. The followi ng discussion is taken fromthe QU1 ROD, and applies equally here for
purposes of OUR2, with respect to groundwater:

"If the contingent renmedy for contam nated groundwater is
inplenented (as set forth in the QUL ROD), and treated
groundwater is discharged at the Site by reinjection or
infiltration, the substantive requirenents of the U C program
are applicable. See 40 CFR 147.50."

Al abana Regul ati ons Governing Em ssions of Pollutants to Air; Anbient Air Quality Standards. |f
the contingent renmedy for groundwater is invoked (see QU ROD) and on-site treatnent occurs,
these standards are applicabl e because there will be em ssions of air pollutants fromthe air
stripper in anbient air. This applies also to the biological treatnent renedy for soils and
sedi ment s.

Departnment of Transportati on (DOT) Regul ati ons and occupational Safety and Heal th Admi nistration
(OSHA) Regul ations. Wiile DOT and OSHA regul ations do not fall within the technical definition
of ARARs becausethey are not environnentally based, they are nonethel ess directly applicable to
the extent they address activities associated with the cleanup such as the transportati on of
hazardous materials and health and safety requirements for workers at the Site

Wi ver s

Wi vers are not anticipated at this Site at this tine.

QG her Qui dance To Be Consi dered



O her Quidance To Be Considered (TBGCs) include health-based advisories and gui dance. TBCs have
been utilized in estimating i ncrenental cancer risk nunbers for renmedial activities at the Site
and in determ ning RCRA applications to contam nated nedi a.

10.3 COST EFFECTI VENESS

After evaluating all of the alternatives which satisfy the two threshold criteria (protection of
human health and the environnent, and attai nment of ARARs), EPA has concluded that the sel ected
remedy, Alternative 5B, affords the highest | evel of overall effectiveness proportional toits
cost. Section 300.430(f)(1)(ii)(D of the NCP also requires EPA to evaluate three out of five
bal ancing criteria to determ ne overall effectiveness: long-termeffectiveness and per manence
reduction of toxicity, nobility, or volune through treatnent; and short-term effectiveness.
Overal|l effectiveness is then conpared to cost to ensure that the renedy is cost-effective. The
sel ected renedy provides for overall effectiveness in proportion to its cost.

The selected renmedy is, with the exception of Alternative 1 (No Action), Alternative 2
(I'nstitutional Controls), and Alternative 3A (Onsite Consolidation and Contai nment, Option A),
the | east expensive of the alternatives for this Site. Alternatives 1 and 2 do not satisfy the
primary criteria. The selected renedy provides nmuch better overall effectiveness than either
Alternative 3A or 3B, for roughly the sane cost. Although Alternative 4 does provi de the hi ghest
degree of overall effectiveness, its much higher cost is not considered justified. The sane
applies to Alternative 5A, where a potentially nodest increase in overall effectiveness does not
justify its increased cost. The selected remedy will also reduce toxicity, nobility, or volune
through treatnent at a lower cost than Alternative 6, which provides no reductions in sane.

The estinmated present worth costs for the selected renedy is $7, 482, 000
10. 4 UTI LI ZATI ON OF PERVANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE

EPA has determned that the sel ected renedy represents the maxi mumextent to whi ch pernanent

sol utions and treatnment technol ogies can be utilized in a cost-effective manner for the fina
renmediation at the Site. O those alternatives that are protective of human health and the
environnent and conply with ARARs, EPA has determned that Alternative 5B provi des the best

bal ance of trade-offs in terns of long-termeffectiveness and pernmanence, reduction in toxicity,
nmobility, or volune achieved through treatnment, short-termeffectiveness, inplenentability, and
cost, while also considering the statutory preference for treatnent as a principal elenent and
consideration of state and conmmunity acceptance

The sel ected renedy represents a pernanent solution with respect to the principal threats posed
by the Site.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected renedy does utilize treatnment as a principal elenent, for both groundwater and
soi | s/ sedi ments

11. 0 EXPLANATI ON OF SI GNI FI CANT CHANGCES

There have been no significant changes in the selected remedy fromthe preferred interi mrenedy
described in the Proposed Pl an



APPENDI X A:
RESPONSI VENESS SUMVARY - T H ACRI CULTURE & NUTRI TION SI TE

The Responsi veness Summary shows how EPA consi dered public comments nade on the Final Renedia
Action summari zed herein as Qperable Unit Two (OU2) for this Site. For additional reference, a
transcript of the public meeting held August 13, 1998 is part of the Admnistrative Record for
Q2. A copy of both the QUL and OU2 Administrative Records is available for review at the
information repository, which has been set up at the Montgonery County Library- Rufus Lew s
Branch. No witten comments were received during the public comrent period for the O Fina
Remedi al Action. Al issues identified were taken fromthe transcript referenced above

1. Is the conpany that did the dunping being held accountable for the cost? Wo's paying for it?
EPA Response:

Yes. EIf Atochemis the owner of the forner Pennwalt facility, which is adjacent to the THAN
facility. Prior to the Renedial Investigation (RI), EIf Atochementered into an agreenment with
EPA to take the lead on the Rl and Feasibility Study (RI/FS), and all R/FS activities have been
conpleted to date. The Site is thus referred to as a Potentially Responsible Parties |ead, or
PRP-1ead site, as opposed to a Fund-lead site, where EPA woul d performthe work and seek

rei nbur senent aft erwards.

A separate Consent Decree will be negotiated with the Responsible Parties prior to enacting the
Renmedi al Design and Renedial Action (RDRA) for OU2.

2. Wy are they taking so long to clean up?
EPA Response:

This Site was discovered on the CERCLA database in 1986. A Prelimnary Assessment was done in
1987 and the Site Inspection was done in 1987 (PA/SI), Using information fromthe PA and SI, the
Site was then placed on the National Priorities List (NPL) in 1990. A Consent Decree was
negotiated with the PRPs prior to the Renedial Investigation (R), which was finalized in 1993
Using data fromthe R, a focused Feasibility Study was performed to support the first renedia
action, Operable Unit One (QU1), which was put in place to address the groundwater

contam nation. The Record of Decision (ROD) for QU1 was signed in 1995. Construction was

conpl eted on the QUL renedy in January, 1998. The final renedial action for the Site, or QR,
will begin Renmedial Design after the ROD is signed

It should be recognized that EPA does not exercise its renedial authority under CERCLA unl ess
the site has been placed on the NPL.

In order to make an informed decision on the cleanup, studies to determine the nature and extent
of contam nation are necessary to ensure selection of the appropriate renedy for protection of

human heal th and the environnent.

3. There was a break in the water line in front of one of those plants up there a few years ago
And has the drinking water and/or water |ines been tested?

EPA Response:

No. The Montgornery Water Works and Sanitary Sewer Board (MANABSB) has been contacted regarding
this issue. It was learned that a break in the water line did occur in 1990. The location of the



break was about 200 feet north of the northeast corner of the THAN property, up in the woods.
The line was plugged at the tine near the THAN site, and service was restored froman alternate
branch l'ine. The section of |line near the Site has not been used since

However, there is little likelihood that residents' tap water has been contam nated by Site
soils, for several reasons: first, the break did not occur in the vicinity of soil contam nation
at the Site (see Issue 20 also). Second, the water break results in water flow ng outward and
does not pull outside soils into the pipe. Third, it is not uncomon for sand and grit to
accunulate in water lines and settle. Wien a break in the water line occurs, the suddenly
increased water floww ll, disturb the sand and grit inside the line,which will then show up
initially in the tap water after service is resunmed. . Last, the water line with the break has
not been repaired to date, and service since the break has been provi ded from anot her water

l'ine branch.

However, EPA understands the concerns that the community nay have with respect to their drinking
wat er. Accordingly, at the comunity's request, plans have been made for EPA's field operations
personnel to conduct testing of the drinking water, with sanples to be taken at the tap from2-3
homes. Plans are to have water sanples taken on Cctober 2. The Reverend Leon Henderson will be
notified prior to field activities.

4. Have you found contam nation on the ground and in the groundwater at the Site? Have you found
whet her the contam nated water is noving, and if so, where? Is it going to the river? Is it
affecting inhabitants in the nei ghborhood?

EPA Response:

Contami nati on has been found in site soils, sedinents, and groundwater. The renedial action
undertaken as part of Qperable Unit One (QUL) installed a punping systemthat will keep

contam nated groundwater from noving further off-site. However, Catona Creek and the

Al abana River are too far away to be inpacted by groundwater fromthe Site. The community is not
affected by the contam nated groundwater since their water is supplied by the Cty of

Mont gonery.

5. Wiere are we now? Are we going through the paperwork getting prepared for this, or are we in
the process now of cleaning it up, and you're trying to determine howto clean it up?

EPA Response:

The proposed plan represents what EPA considers to be the best of the six renedies identified in
the Feasibility Study for addressing soils and sedinents. The preferred remedy is presented to
the public in a public neeting in order to solicit coments fromthe public regarding the
proposed renedy. This Record of Decision for Q22 was finalized only after the comments fromthe
community were considered. O eanup of the soils will begin after the Renedial Design and
Remedi al Action workplan are finished

6. On those dots shown on your map, | assunme those are testing areas that you have all around
the area. You have sone over on Hunter Loop Road and down by the trailer park. Do each one of
those bl ack dots show one of those testing spots where you're nonitoring groundwater?

EPA Response:
No. The nap presunably referred tois Figure 3-2 fromthe Feasibility Study, which was included

in both the proposed plan and this Record of Decision. The black dots represent sanple |ocations
for soils and sedinents that were used to define Areas A-E shown. These areas will be excavated



and treated via the renedy set forth in this docunent. The groundwater nonitoring consists of
over 50 wells, and were not included on Figure 3-2

7. You're saying you did pick up sone (contam nation) across H ghway 31, and back toward ol d
Maxwel | field, but you didn't find any (contam nation) comng down towards the trailer park?
What about the runoff?

EPA Response:

There is no risk to the residents currently living in the vicinity of the Site via contam nation
fromthe Site

Surface water runoff fromthe Site flows southwest over a relatively poorly defined drainage
pat hway. This drainage pathway runs towards Catonma COreek and not Maxwel| Air Force Base

Resi dents of the Lakewood comunity live to the northwest of the Site, off of the drai nage
pathway | eading fromthe Site. In addition, contam nant levels fall off rapidly away fromthe
Site and are not inpacting Catoma Oreek. This is in large part due to the nature of the

contam nants thensel ves, as pesticides tend to bind tightly to soils, as discussed on page 7 of
the Proposed Plan factsheet that was nmailed to the public.

8. Wiy don't we close down the Site until we we can get sone (idea) of howlong it will take to
fix it and what (should be done)?

EPA Response:

Qperable Unit Two (OU2) represents the final remedial action for the Site, and represents the
sel ection of biological treatnent as the preferred remedy for the soils and sedinents; in

addi tion, the groundwater renmedy begun with QUL will be continued until performance standards
are net for groundwater. Both the THAN and Elf Atochem properties are inactive at this tine.

9. How long do you need?
EPA Response:

The inplenmentation tine for the preferred renmedy of biological treatment is two to four years
This includes the tinme required for renedial design, during which pilot scale testing will be
conducted (a bench scale treatability study has al ready been conducted as part of the
Feasibility Study).

10. | was curious about how these places got to be called Superfund.
EPA Response:

The transcri pt shows the verbal response given at the public neeting, and provi des an overvi ew
of the remedi al process included as part of the Conprehensive Environnmental Response,
Conpensation, and Liability Act (CERCLA), nore commonly known as Superfund. CERCLA' s renedi al
authority is used on sites placed on the National Priorities List (NPL). The THAN site was

pl aced on the NPL in 1990.

Generally, CERCLA's renedial authority addresses long-termthreats to the public health and the
envi ronnent, such as contam nated groundwater. In addition, CERCLA provides EPA with renova
authority, which can be used to address sites at which an immnent threat to the public health
and the environnent exists, such as |eaking druns. Listing on the NPL is not required for

EPA to exercise its renedial authority.



CERCLA was passed in 1980, in large part as a response to such sites as Love Canal in New York

It was intended to address abandoned hazardous waste sites across the nation, and the Fund set

up by CERCLA to pay for the cleanups (with cost reinbursement sought afterward) becane commonly
known as Super f und.

11. What is involved in the biological treatment of the soil? Wat guarantee woul d we have that

this biological treatnent is not going to be hazardous in itself? Can you offer us any guarantee
or warranty on the fact that this won't be worse than the problemthat exists already? WIIl the

treatment be hazardous to the residents?

EPA Response:

The biological treatment renmedy will consist of soil anmendrments that will be added to the
excavated soils and sedinents, that will encourage the bacterial breakdown of the chlorinated
contaminants in the soil. These soil anmendnents will include nutrients for the m croorgani sns.
The process itself will involve a cycling procedure where each successive cycle will alternate
bet ween aerobi ¢ condi ti ons (sonewhat anal ogous to conposting, requiring oxygen to be supplied
via aeration) and anaerobic conditions. The aerobic cycles will break the chlorinated conpounds,
whil e the anaerobic cycles will further degrade the non-chlorinated internedi ate breakdown
products.

As part of the renedial design phase, pilot scale testing will be conducted on part of the
excavated soils and sedinents. These pilot tests will provide assurance that the biol ogi ca
treatnent will be feasible (if pilot testing is not successful, the contingent renedy will be
i nvoked) .

Process controls will be put in place to control such factors as dust and surface water runoff,
and will be explicitly included as part of the Renedial Design

The chlorines that are part of the contami nants of concern will be rel eased as non-toxic
chloride gas as the biological degradation occurs. In fact, chloride gas will be nonitored as an
indicator that the degradation is occurring. Although the internedi ate breakdown products of DDT
(DDD and DDE) are al so hazardous, DDD and DDE are included as part of the performance standards
for the renedy.

Gven all these factors, and given the case histories provided on previous sites on which this
t echnol ogy has been used, EPA feels that adequate safeguards will be part of this renmedy, and

that the contam nated soils and sedi nents can be treated successfully. If for whatever reason

t hese safeguards or performance standards cannot be net, then the contingent renedy of offsite
di sposal will be invoked

12. How are you going to cover it? Wiat type of naterial are you going to cover it wth?
EPA Response:

Duri ng the anaerobic cycles of the biological treatnent process, the soils and sedi nents being
treated will be covered to reduce the anount of oxygen available to the mcroorgani sns. During
the aerobic cycles of the process, dust control may be achi eved by either controlling the

noi sture content of the soils and sedinments (i.e., wetting it down), or with a cover

These engi neering controls have not been determned at this tine, but will be explicitly
included as part of the Renedial Design to ensure that contamination will not mgrate fromthe
Site during inplenentation of the biological treatment renedy.



14. But the nunber one issue is that we shouldn't let themkeep putting landfills in the
community like this. W should have a law for that.

EPA Response:

There is no landfill located on the Site. Minicipal landfills are regulated by |ocal and State
authorities, and are not addressed by the CERCLA program unless they present an i nm nent and/or
longtermthreat to the public or the environnent.

15. Wiere is it in witing as to what you' re going to do?
EPA Response:

This Record of Decision represents the selection of the preferred remedy for final renedia
action at the Site, and will becone part of the Adm nistrative Record (AR) for Qperable Unit
Two. The AR is available for public review at the Montgonery County Library, Rufus Lewis Branch

16. How do you contain water?
EPA Response:

Qperable Unit One (QU1) consisted of an interimrenedy that was put in place to contain the
groundwat er plune existing under the site. It consists of a punping systemthat punps the
groundwat er and discharges it to the sewer line adjacent to the Site. This groundwater is then
sent to the Public Oaed Treatnent Wrks (POTW, or sewage plant, for treatnment. Punping the
groundwat er out of the aquifer hel ps keep the contam nation from novi ng underground away from
the Site.

Containing the surface water runoff after the soils and sedi ments are excavated can be done by

covering the treated area. This should be adequate during the anaerobic cycles of the biologica
treatnent, since the soils nust be covered during these cycles. For the aerobic cycles, a cover
may still be feasible, or perhaps a bermcould be built to contain the runoff water. These

engi neering controls have not been determined at this time, but will be included as part

of the Remedi al Design

17. Wio's to say that (contam nation) has not exceeded that point during the 12 years that
you' ve been out there trying to contain and elinmnate this sanme probl en®?

EPA Response:

The Remedial Investigation (RI) was finalized in 1993. To sone extent, it does represent a
snapshot of site conditions, and it is possible that conditions have since changed. However,
confirmatory sanpling will be conducted as part of the excavation activities in the field. It is
not expected that Areas A-E will have changed nmuch since R sanpling was conducted (due to

the binding characteristics of the contami nants, discussed earlier); however, the confirnmatory
sanpling will ensure that all contam nated soils and sedi ments above perfornmance standards will
be collected and treated

18. To what extent has the anount of chemical waste that was dunped in this area not been
deteriorated by these mcroorgani sns up there? Have you been able to nmeasure how nuch of this

chemcal still remain in the soil, in and around this site in the hot spots?

EPA Response:



It is not thought that natural attenuation is occurring within the Site soils and sedi nents.
Therefore, as discussed in the previous Response to Issue 17, the Renedial |nvestigation
represents the last snapshot of Site conditions.

However, there is thought to be natural attenuation occurring in the groundwater, as evidenced
by the declining | evels of contam nants detected during previous groundwater sanpling activities
(see Table 1 of this Record of Decision).

19. According to the newspaper, it can only be used for industrialization purposes. Define
"cl ean".

EPA Response:

The Remedy set forth in this Record of Decision (ROD) for Qperable Unit 2 takes into account the
industrial zoning of the Site, as designated by local planning authorities (see Section 6.2 of
the ROD for nore infornation on this issue).

The human health risk posed by any site is dependent upon exposure to hazardous constituents,
and exposure is determ ned by assunptions based in part on a given |land use. A residential
exposure scenario would require a nore protective standard than an industrial exposure scenario
However, it is inportant to recogni ze that the performance standards for soils and sedinents, as
set forth in this ROD, are still fully protective for the onsite worker under an industrial
exposure scenari o.

It is also inportant that the groundwater renediation is independent of these |and use issues
The groundwat er perfornmance standards are based on drinking water standards, and are independent
of anticipated |and use.

20. Where is the water line, and is it situated anywhere in an area where you plan on di ggi ng?
EPA Response:

The water line runs parallel to U S H ghway 31-82, approxinately north-south. The |ocation of
the break in the water line, discussed earlier, was 200 feet north of the northeast corner of
the THAN property. That location is not near the Areas A-E on Figure 3-2 that will be excavated
However, the water line does run adjacent to Area E that will be excavated.

It has cone to EPA's understanding, after the public neeting was held, that this water |ine has
not been in service since the break occurred in 1990. The Montgonery Water Wrks and Sanitary

Board does plan to re-connect this line, but has no i nmediate plans to do so.

21. Now that you propose to clean it up, what are the news nedia going to do to help this
community say "It's safe now. You can nake a | oan, etc"?

EPA Response:

EPA wil|l continue issue factsheets to the nmailing list set up for the Site. This mailing |ist
i ncl udes menbers of the commnity and the news nedi a. These factsheets will keep the public
inforned of progress nade regarding cleaning up the Site

22. And who's nonitoring this cleanup and where is it being kept?

EPA Response:



The Site is being cleaned up by the conpanies that own the two adjacent properties. EPA has its
own contractor that provides oversight for the activities undertaken by these conpani es, and
that contractor was present at the public neeting August 13, 1998. In addition, EPA can use its
own field operations personnel, located in EPA's Sci ence and Ecosystem Support D vision (SESD)
to split sanples and provide quality control support during future sanpling activities

The Administrative Record for both operable Unit One and Qperable Unit Two (QUL, QOU2) are kept
at the Montgonery County Library, Rufus Lewis Branch, and are available for public review These
Adm ni strative Records include all docunents and infornation that EPA used to select the
preferred remedy for QUL and OUR2.

23. Eight nonths ago, | bought 15 acres of residential and commercial property and | just got
ny property tax in the nail, and all of a sudden it's worth $75,000 nore than what | paid for
it, and | haven't done anything to it.

EPA Response:

Property tax assessnents are the jurisdiction of the |ocal tax assessor, and are not addressed
by EPA.



APPENDI X B
CONCURRENCE LETTERS
<I M5 SRC 98068F>

M. R chard D. Geen, D rector
Wast e Managenent Division

U S EPA Region 4

Atlanta Federal Center

61 Forsyth Street, SW
Atlanta, Georgia 30303-3104

Re: THAN Record of Decision
Dear M. G een:

The Departnent has reviewed the Proposed Plan and Draft Record of Decision for the
Thonpson- Hayward Agriculture and Nutrition (THAN) Superfund site in Montgonery,

Al abama. Your staff has provided us with tinely drafts of these docunents, and has
accepted our comments and suggestions. Based on our review, the proposed renedy,
consi sting of excavation, biorenediation of soils on-site, and replacenent of treated
soils, is acceptable to the Departnent. W therefore concur with the sel ected renedy.

I f you have questions or coments regarding this natter, please contact M. Fred
Barnes at 334-270-5646.

<I MG SRC 98068FA>

JWV I b
110 Vul can Road 400 Wl l Street, NE D P.Q Box 953 2204 Perineter Road
Bi r m ngham Al abana 35209-4702 Decatur, Al abana 35602- 0953 Mobi | e, Al abana 36615-1131
(205) 942-6168 (205) 353-1713 (334) 450-3400

(205) 941-1603 [ Fax] (205) 340-9359 [ Fax] (334) 479-2593 [ Fax]



APPENDI X C
SELECTED TABLES FROM THE BASELI NE RI SK ASSESSMENT

The followi ng tables are provi ded without page nunbers, and were taken fromthe Baseline Risk
Assessnent, consisting of the final docunent dated July 29, 1994 and as anended by subsequent
addenduns dated Novenber 14, 1994 and Septenber 5,1995. Revised tabl es incorporated sl ow purge
data for inorganic conpounds

Tabl e 3
Table 5
Table 6
Table 7 (revised)
Tabl e 8
Table 9
Tabl e 10
Tabl e 11
Tabl e 12 (revised)
Tabl e 13 (revised)
Tabl e 14
Tabl e 15 (revi sed)
Tabl e 17 (revised)



Table 3
Reasonabl e Maxi mum Exposure Concentrations for
Chem cal s of Potential Concern in Soil
T.H Agriculture & Nutrition Site
Mont gonery, Mont gonery County, Al abana

Cheni cal of Mean of St andard H(Statistic
Tr ansf or med Devi ati on from
Potential Concern Dat a of data Tabl e)

Al um num 9.9 0. 49 1.830
Ant i nony 0.7 0. 27 1.733
Arsenic 1.6 0. 88 2. 117
Bari um 4.8 0.59 1.891
Beryllium 0.0 0.54 1.830
Chr om um 3.4 0. 46 1. 830
Lead 2.9 0. 57 1.891
Manganese 6.5 0.98 2.205
Vanadi um 3.4 0. 38 1.777
Benzo( a) ant hr acene 0.01 0.28 1.733
Benzo( a) pyr ene -0.1 0. 46 1. 830
bi s(2- et hyl hexyl ) pht hal at e -0.3 0.95 2. 205
Di benzo( a, h) ant hracene -0.02 0. 37 1.777
Hexachl or obenzene 0.02 0.21 1. 697
I ndeno( 1, 2, 3) pyrene -0.04 0. 45 1. 830
2,3,7,8-TCDD EQ 1.4 2.00 26. 140
al pha- BHC 2.1 1.86 2.997
bet a- BHC 3.5 2.52 3.920
del t a- BHC 3.1 1.79 2.997
gamra- BHC (| i ndane) 3.1 1.78 2.997
al pha- Chl or dane 2.2 1.80 2.997
ganmma- Chl or dane 2.2 1.87 2.997
2,4' -DDD 4.1 2.76 4. 569
2,4' - DDE 3.3 2.52 3.920
2,4 -DDT 3.8 2.43 3.920
4, 4' - DDD 4.5 2.93 4.569
4,4' - DDE 4.8 2.85 4.569
4,4' -DDT 5.1 3.33 5. 233
Dieldrin 3.6 1.82 2.997
Endrin 3.3 2.24 3. 295
Endrin al dehyde 3.6 1.37 2. 447
Endrin ket one 2.6 1.55 2.713
Hept achl or epoxi de 3.2 1.49 2.713
Toxaphene 7.2 1.52 2.713
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Size (1)
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143
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(1). Sanple size based on nunber of usable results. Invalid results were not counted.

2,3,7,8-TCDD-EQ Conbined toxicity of all dibenzodi oxin and di benzof uran congeners
UCL: Upper Confidence Limt

SQ.: Sanple Quantitation Limt

Maxi mum The hi ghest detected concentration.

RVE: Reasonabl e Maxi mum Exposure (UCL or maxi mum when UCL is greater than maxi mum



Table 5
Reasonabl e Maxi mum Exposure Concentrations for
Chem cal s of Potential Concern in Surface Wter
T.H Agriculture & Nutrition Site
Mont gonery, Mont gonery County, Al abana

Cheni cal of Mean of St andard H(Statistic
Tr ansf or med Devi ati on from
Potential Concern Dat a of data Tabl e)

Al um num 8.8 1.12 2.423
Arsenic 2.2 1.04 2.423
Bari um 4.7 0.76 2.202
Beryllium -0.6 0. 36 1. 856
Cadm um 0.5 0.54 1.928
Chr om um 3.4 0.92 2.432
Lead 2.2 1.48 3.077
Manganese 6.5 1.70 3. 437
Thal i um -0.2 0.78 2.202
Vanadi um 2.0 1.09 2.423
Benzene -0.7 0.16 1.742
Carbon Di sul fide 0.6 1.25 2.737
1, 4- D chl or obenzene -0.7 0.21 1.742
Tol uene 0.7 2.26 5. 013
Benzo(b) f | uor ant hene -0.1 0.52 1.928
Bi s(2- et hyl hexyl ) pht hal at e 0.3 0.77 3. 155
4- Met hyl phenol 2.0 0.93 2. 310
N trobenzene 0.0 0. 08 1.701
al pha- BHC -4.1 1.48 3.077
bet a- BHC -2.7 2.12 3.812
del t a- BHC -2.9 1.69 3. 437
gamma- BHC (1 i ndane) -3.2 1.22 2.737
al pha- d or dane -4.4 1.18 2.737
gamra- d or dane -4.4 1.25 2.737
2,4-D 1.8 0. 16 1.771
2, 4- DDD -2.9 1.42 3. 077
2,4' - DDE -4.1 0.81 2. 202
4, 4' - DDD -1.4 2.54 4.588
4,4' - DDE -2.3 2.27 4.588
4,4' -DDT -2.5 1.76 3. 437
Deldrin -3.0 1.34 2. 737
Hept achl or -3.7 1.30 2.737
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Size (1)
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(1).

Sanmpl e si ze based on nunber of usable results. Invalid results were not counted.
UCL: Upper Confidence Limt

SQ.: Sanple Quantitation Limt

Maxi mum The hi ghest detected concentration.

RVE: Reasonabl e Maxi mum Exposure (UCL or maxi mum when UCL is greater than nmaxi mum



Table 6

Reasonabl e Maxi mum Exposure Concentrations for
Chenical s of Potential Concern in Sedi ment

Chem cal of
Potential Concern

Al um num
Ant i nony
Arsenic

Beryl |ium
Cadm um
Chr om um
Copper

Lead

Manganese

Mer cury
Thal I'i um
Vanadi um
Benzo( a) ant hr acene
Benzo( a) pyr ene

Bi s(2- et hyl hexyl ) pht hal at e

Di benzo( a, h) ant hracene
Hexachl or obenzene
Hexachl or obut adi ene
2,3,7,8-TCDD EQ

1, 2, 4-Tri chl or obenzene
al pha- BHC

bet a- BHC

del t a- BHC

gamra- BHC (| i ndane)

al pha- Chl or dane
ganmma- Chl or dane

T.H Agriculture & Nutrition Site
Mont gonery, Montgonery County, Al abana

Mean of St andard H(Statistic
Tr ansf or med Devi ati on from
Dat a of data Tabl e)

9.8 1.35 2. 447

0.9 0.75 2.035

2.0 1.27 2. 447

-0.0 0.72 1. 960
-0.1 0.59 1.891

3.5 1.08 2. 205

3.0 1.0 2. 205

3.6 1.02 2. 205

6.0 1.42 2.713

-2.9 0. 58 1.891

1.2 0.21 1. 697

3.3 0.9 2.117

0.0 0. 32 1.733

-0.0 0. 56 1.891
-0.1 0.92 2. 117

0.0 0. 38 1.777

0.0 0. 37 1.777

0.0 0. 27 1.793

NA NA NA

0.1 0.73 1.96

2.0 2.23 3. 295

2.9 2.41 3.920

3.1 2.16 3. 295

3.1 2.26 3.920

2.6 2.31 3.920

2.6 2.31 3.920
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Size (1)
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2,4' -DDD 4.3
2,4' - DDE 3.1
2,4 -DDT 3.7
4, 4' - DDD 5.0
4,4' - DDE 5.3
4,4' -DDT 4.4
Dieldrin 3.4
Endrin 2.8
Hept achl or epoxi de 3.3
Toxaphene 7.4

(1). Sanple size based on nunber of usable results.
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.01
.78
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.42
.07
.22
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.01
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569
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920
233
569
569
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920
295

. 295

63
63
63
86
86
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86
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Invalid results were not counted.

2.3.7,8-TCDD-EQ Conbined toxicity of all dibenzodi oxi n and di benzof uran congeners

UCL: Upper Confidence Limt
SQ.: Sanple Quantitation Limt
Maxi mum The hi ghest detected concentration.

RVE: Reasonabl e Maxi mum Exposure (UCL or maxi mum when UCL is greater than nmaxi mum

<I MG SRC 98068FB>
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PARAMETER

BODY WEI GHT
EXPOSURE FREQUENCY
EXPOSURE DURATI ON
| NHALATI ON RATE

SO LS | NGESTI ON RATE

SKI' N SURFACE AREA cm 2/ day

SA L/ SKI N ADHERENCE FACTOR

ABSORPTI ON FACTCR

NONCARCI NOGENI C AVERAG NG TI ME

CARCI NOGENI C AVERAG NG TI ME

CONVERSI ON FACTOR

PoNPE

(EPA, 1989a)

Table 8

Intake Factors for Onsite Wrker
T.H Agriculture & Nutrition Site
Mont gormery, Mont gonery County, Al abana

UNI TS

kg

days/ year
years

m 3/ day
ny/ day

2, 000

ng/ cm 2

unitless

days
days

kg/ ng

Human Heal th Eval uation Manual, Suppl enental Qui dance
Exposure Factors Handbook (EPA, 1989b)

Regi on |V Cui dance (EPA, 1991a)

Ri sk Assessnent Qui dance for Superfund (RAGS),

VALUE
70
250
25

20

50

2

1.0

0. 01(organi c conpounds)

SOURCE

1,2

0. 001(i nor gani ¢ conpounds)

9, 125
25, 550

1/ 1, 000, 000

"Standard Default Exposure Factors" (EPA, 1991b)

Vol une |, Human Heal t h Eval uati on Manua

(Part A,

InterimFinal



PARAMETER

BODY WEI GHT

EXPOSURE FREQUENCY ONSI TE
EXPOSURE FREQUENCY CREEK
EXPOSURE DURATI ON

| NHALATI ON RATE

SO LS | NGESTI ON RATE

SEDI MENT | NGESTI ON RATE
SURFACE WATER | NGESTI ON RATE
EXPOSURE TI ME | N SURFACE WATER
SKI'N SURFACE AREA

SO L/ SKI N ADHERENCE FACTCR

ABSORPTI ON FACTCR

Table 9
Intake Factors for Site Visitor
T.H Agriculture & Nutrition Site
Mont gorrery, Mont gonery County, Al abanma

UNI TS VALUE
kg 45

vi sits/year 78

vi sits/year 15
years 10

m 3/ day 20
ng/ day 100
ngy/ day 100

L/ hr 0. 05
hours/visit 2

cm 2/ visit 5, 300
ng/cm 2 1.0
uni tless, 0.01 (for organics)

0.001 (for inorganics)

SCURCE



Tabl e 9 (continued)
I ntake Factors for Site Visitor
T.H Agriculture & Nutrition Site
Mont gorrery, Mont gonery County, Al abanma

PARAMETER UNI TS VALUE SCQURCE
PERVEABI LI TY CONSTANT cm 2/ hr chemi cal specific 5
NONCARCI NOGENI C AVERAG NG TI ME days 3, 650 2

CARCI NOGENI C AVERAG NG TI MVE days 25, 550 2
CONVERSI ON FACTCR kg/ mg 1/ 1, 000, 000

CONVERSI ON FACTOR - LIQUID L/cm 3 0. 001

CONVERSI ON FACTOR g/ Ig 1/ 1, 000

1. Regi on |V Gui dance (EPA, 1991a)

2. Ri sk Assessnent Cui dance for Superfund (RAGS), Volume |, Human Heal th Eval uation Manual (Part A), Interim Final

(EPA, 1989a)

Human Heal th Eval uation Manual, Suppl enental Quidance: "Standard Default Exposure Factors" (EPA, 1991b)

Pr of essi onal Judgrent

5. Der mal Exposure Assessnent: Principles and Applications, Ofice of Research and Devel opnent. January. (EPA,
1992b) .

Pow



Tabl e 10
Intake Factors for Child Hypothetical Future Resident
T.H Agriculture & Nutrition Site
Mont gorrery, Mont gonery County, Al abanma

PARAMETER UNI TS VALUE SOURCE
BODY VEI GHT kg 15 1
EXPCSURE FREQUENCY ( CREEK) vi sits/year 90 5
EXPOSURE FREQUENCY days/ year 350 1
EXPCSURE DURATI ON years 6 2
| NHALATI ON RATE m 3/ day 16 1
SA LS | NGESTI ON RATE ng/ day 200 1
SEDI MENT | NGESTI ON RATE ngy/ day 100 5
SURFACE WATER | NGESTI ON RATE L/ hour 0. 05 4
EXPOSURE TI ME ( SURFACE WATER) hours 2 5
SKI' N SURFACE AREA cm 2/ day 5, 000 3
SA L/ SKI N ADHERENCE FACTOR ng/ cm 2 1.0 1
ABSORPTI ON FACTCR unitless 0. 01(organi c conpounds) 4

0. 001(i norgani c comnpounds)
GROUNDWATER | NGESTI ON RATE L/ day 1 3



Tabl e 10 (conti nued)
I ntake Factors for Child Hypothetical Future Resident
T.H Agriculture & Nutrition Site
Mont gorrery, Mont gonery County, Al abama

PARAMETER UNI TS VALUE SOURCE
PERVEABI LI TY CONSTANT cni hour chem cal specific 6
NONCARCI NOGENI C AVERAG NG TI ME  days 2,190 2

CARCI NOGENI C AVERAG NG TMAE days 25, 550 2
CONVERSI ON FACTCR kg/ nmy 1/ 1, 000, 000

CONVERSI ON FACTOR - LIQUID L/cm3 0. 001

1. Human Heal th Eval uation Manual, Suppl enental Quidance: "Standard Default Exposure Factors" (EPA, 1991b)

Ri sk Assessnent CQui dance for Superfund (RAGS), Volume |, Human Health Eval uation Manual (Part A), Interim Final
(EPA, 1989a)

Exposure Factors Handbook (EPA, 1989b)

Regi on |V Gui dance (EPA, 1991a)

Pr of essi onal Judgnent

Der mal Exposure Assessnent: Principles and Applications, Ofice of Research and Devel opnent. January. (EPA,
1992b) .

N

o0k ®



I ntake Factors for Adult Hypotheti cal

PARAVETER

BODY WAEI GHT

EXPOSURE  FREQUENCY( CREEK)
EXPOSURE FREQUENCY
EXPOSURE DURATI ON

| NHALATI ON RATE

SO LS | NGESTI ON RATE

SEDI MENT | NGESTI ON RATE

SURFACE WATER | NGESTI ON RATE

EXPOSURE TI ME | N SURFACE WATER

SKI' N SURFACE AREA

SO L/ SKI N ADHERENCE FACTCR

ABSORPTI ON FACTCR

Fut ure Resi dent

T.H Agriculture & Nutrition Site

Mont gonery,

UNI TS

kg

vi sits/year
days/ year
years

m 3/ day
ngy/ day
ngy/ day

L/ hour
hour s

cm 2/ day
ng/ cm 2

unitl ess

Mont gonery County,

Al abama
VALUE
70
90
350
24
20
100
100

0.05

5, 300
1.0

0. 01(organi c conpounds)
0. 001(i nor gani c compounds)

SOURCE



Tabl e 11 (conti nued)
Intake Factors for Adult Hypothetical Future Resident
T.H Agriculture & Nutrition Site
Mont gorrery, Mont gonery County, Al abanma

PARAMETER UNI TS VALUE SOURCE
PERVEABI LI TY CONSTANT cni hour chemi cal specific 6
GROUNDWATER | NGESTI ON RATE L/ day 2 1
NONCARCI NOGENI C AVERAG NG TI ME  days 8, 760 2

CARCI NOGENI C AVERAG NG TI ME days 25, 550 2
CONVERSI ON' FACTOR kg/ ny 1/ 1, 000, 000

CONVERSI ON FACTOR - LIQUID L/cm3 0. 001

1. Human Heal t h Eval uation Manual , Suppl enental Cui dance: "Standard Default Exposure Factors" (EPA, 1991b)

Ri sk Assessnent Cui dance for Superfund (RAGS), Volume |, Human Heal th Eval uation Manual (Part A), Interim Final
(EPA, 1989a)

Exposure Factors Handbook (EPA, 1989b)

Regi on |V Qui dance (EPA, 1991a)

Pr of essi onal Judgrent

Der mal Exposure Assessnent: Principles and Applications, Ofice of Research and Devel opnent. January. (EPA,
1992b) .

N

o0k w

<I M5 SCR 98068G>
<I M5 SRC 98068H>



Tabl e 14
Summary of Cancer and Noncancer R sks by Exposure Route

Current

Use Scenario

T.H Agriculture & Nutrition Site

Mont gonery, Mont gonery County,

Exposur e

Rout e

I nadvertent |ngestion of Soil

Dermal Contact with Soil

I nhal ati on of Dust

I nadvertent |ngestion of Surface Water
Dermal Contact with Surface \Water

I nadvertent |ngestion of Sedinent
Dermal Contact w th Sedi nment

TOTAL CURRENT RI SK

H Hazard Index (noncancer risk)
NA Not Applicable

<I M5 SRC 98068I >
<I M5 SRC 98068J>
<| M5 SRC 98068K>
<| M5 SRC 98068L>

Onsite Worker

Cancer

4E- 005

Al abana

H
0.3
0.2

0. 00005
NA
NA
NA
NA
0.5

Site Visitor

Cancer

9E- 006
8E- 006
5E- 009
9E- 007
1E- 005
3E- 006
3E- 006

3E- 005

HI

0. 00

coocogoo
PR OOFPNMNNDNW



APPENDI X D
SELECTED TABLES FROM THE ECOLOQ CAL RI SK ASSESSMENT
SELECTED VAP, TABLE FROM THE SUPPLEMENTAL RI

The followi ng tables are provided w thout page nunbers, and were taken fromthe Revised
Ecol ogi cal Ri sk Assessnent, dated May 1995

Table 3-2
Table 4-2
Table 4-6
Table 5-1

The following map and table are taken fromthe Draft Suppl enental Renedial |nvestigation, dated
June 1994:

Figure 2-1
Table 2-2



TABLE 3-2

REFERENCE AREAS SEDI MENT SAMPLES RESULTS a

THAN SI TE
MONTGOVERY, ALABANVA
Ref erence
Ref erence Area 1 Ref erence Area 2 Ref erence Area 3 East Ditch

Constituent of 6215 6216 6217 6218 Arithnetic 6212 6213 6214 Arithnetic 6219 6220 6221 Arithnetic 6222
| nt erest R1A RIB a R1C R1D Mean b, c R2A R2B R2C Mean b R3A R3B R3C Mean b RED
Pesti ci des (19/kg)
al pha- BHC 0.33 U 0.33 U 0.33 U 0.33 U -d 0.33 U 0.33 U 0.33 U - 0.33 U 0.33 U 0.33 U - 0.33 U
bet a- BHC 0.67 U 0.67 U 0.67 U 0.67 U - 0.67 U 0.67 U 0.67 U - 0.67 U 0.67 U 0.67 U - 0.67 U
ganmma- BHC 1.0 U 1.0 U 1.0 U 1.0U - 1.0U 1.0 U 1.0 U - 1.0 U 1.0 U 1.0 U - 1.0 U
del t a- BHC 1.0 U 1.0 U 1.0 U 1.0 U - 1.0 U 1.0U 1.0 U - 1.0U 1.0 U 1.0 U - 1.0 U
4,4' - DDD 4.4 7.2 1.5 3.4 3.1 1.7 3.2 1.3 U 1.9 2.3 1.3 U 7.4 3.5 1.3 U
4,4' - DDE 25 32 8.9 12 15.3 15 6.4 3.5 8.3 1.5 2.1 9.6 4.4 0.67 U
4, 4" - DDT 4.4 1.3 U 1.3 U 1.3 U 1.9 1.3 U 1.3 U 1.3 U - 1.3 U 1.3 U 2.5 1.3 1.3 U
2,4' -DDD 1.3 U 1.3 U 1.3 U 1.3 U - 1.3 U 1.3 U 1.3 U - 1.3 U 1.3 U 1.3 U - 1.3 U
2,4' - DDE 0.67 U 0.67 U 0.67 U 0.67 U - 0.67 U 0.67 U 0.67 U - 0.67 U 0.67 U 0.67 U - 0.67 U
2,4 -DDT 1.3 U 1.3 U 1.3 U 1.3 U - 1.3 U 1.3 U 1.3 U - 1.3 U 1.3 U 1.3 U - 1.3 U
al pha- Chl or dane 0.40 U 2.0 U 0.40 U 0.40 U - 0.40 U 0.40 U 0.40 U - 0.40 U 0.40 U 0.40 U - 0.40 U
gamma- Chl or dane 0.40 U 2.0 U 0.40 U 0.40 U - 0.40 U 0.40 U 0.40 U - 0.40 U 0.40 U 0.40 U - 0.40 U
TOC (nmy/ kg) 13, 000 78, 000 22,000 24,000 20, 000 78, 000 38, 000 15, 000 44, 000 23, 000 33, 000 37,000 31, 000 2,600
% Sol i ds 71.9 39.2 61.1 55.7 62.9 45, 4 64. 4 72.4 60. 7 66. 9 56.5 54.6 59.3 65.4
Sedi nent Texture
% G avel 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.5 0.0 0.9 0.0 0.3 0.0
% Sand 11.2 12.3 8.2 7.3 8.9 6.4 3.9 16.7 9.0 6.1 7.8 4.1 6.0 19.8
% Silt 56. 3 27.5 45.0 44. 3 48.5 43.3 61.4 57.5 54,1 49.5 34.5 31.3 38.4 43. 6
% Cl ay 32.5 60. 2 46. 8 48. 4 42.6 50.3 34.7 24. 4 36.5 44. 4 56. 8 64. 6 55.3 36.6

a The presence of "U' qualifier indicates that the conpound was anal yzed for but not detected. The detection lint was assigned as the concentration for "U' qualified data.
b Data for sanple |location RLB were not included in the calculation of the arithmetic means for Area 1. The USEPA concurred with the exclusion of RLB as a reference | ocation based
on the analytical results.
c Wile the table presents detection Iimts for nondetect data, for the purposes of calculating the arithnetic nean, one-half of the detection limt was used for all non-detects
(NDs); duplicate sanples were considered individual sanples in the calculation of the arithnetic mean. Arithmetic means are rounded to the nunber of sigificant digits to which
the data were reported.
d Dashes (-) indicate that all values for a constituent were non-detects (NDs), and no arithnetic nean was cal cul at ed.



Const i t uent

Pesti ci des (19/kg)
al pha- BHC

bet a- BHC

gamma- BHC

del t a- BHC

4,4 -DDD

4, 4' - DDE

4,4 -DDT

2,4 -DDD

2,4' - DDE

2,4 -DDT

al pha- Chl or dane

gamma- Chl or dane

Wet Wei ght (g)

TABLE 4.2

CHEM CAL RESULTS FOR THE SAMPLES COLLECTED FOR THE BI QACCUMULAT10N ASSESSMVENT

East Ditch Reference

6503 6504
T-ED-R T-ED-R
(Tadpol es) (Snails)
0.50 Ub 0.50 U
1.0U 1.0U
1.5 U 1.5 U
1.5 U 1.5 U
2.0 U 2.0 U
1.3 1.0U
2.0 U 2.0 U
2.0 U 2.0 U
1.0U 1.0U
2.0 U 2.0 U
0.60 U 0.60 U
0.60 U 0.60 U
21 30

6749
T-ED- 1
(Snail s)

10 UD ¢
30 D
30 UD
30 UD
810 D
840 D
73 D
390 D
39 D
40 UD
13 D

22 D

16.5

THAN SI TE
MONTGOVERY, ALABANVA

East Ditch-Location 1

6750
T-ED 1
(Mosqui t of i sh)

6751
T-ED- 1
(Dragonfly | arvas)

5.9D d 1.2 D
240 D 17 D
15 UD 3.0 UD
15 UD 3.0 UD

6,900 D 120

5,800 D 230 D
93 D 4.0 UD
700 D 43 D
170 D 4.2 D
20 UD 4.0 UD
6.0 WD 2.4 D

49 D 3.1 D
28.7 20.3

6752
T-ED-1
(Tadpol es)

5.0 UD
80 D
15 UD
15 W
870 D
730 D

33 D
280 D

52 D
20 UD
6.4 D

16 D

14.6

6868
T-1-R

( Sal amander s)

2.5 U

50U

7.5 U

7.5 U

10 U

18

10 U

10 U

5.0

10 U

3.0 U

3.0U

3.5

Area 1 Reference
6505
T-1-R

(Wor ns)

2.0U
0.60 U

0.60 U

33

6506
T-1-R
(Crayfish)

0.60 U

25



TABLE 4-2 (Conti nued)

CHEM CAL RESULTS FCR TI SSUE SAMPLES COLLECTED FOR THE Bl OCACCUMULATI ON ASSESSMENT

THAN SI TE
MONTGOMERY, ALABANVA
Area 1-Location 1 Area 1-Location 2
6507 6508 6509 6510 6755 6756 6757 6757 DUP
Const i t uent T-1-1 T-1-1 T-1-1 T-1-1 T-1-2 T-1-2 T-1-2 T-1-2
(Wor ns) (Crayfish) (Mosqui t of i sh) (Tadpol es) (Mosqui t of i sh) ( Tadpol es) (Wor ns) (Wor rs;
Dupl i cat e)
Pesti ci des (19/kg)
al pha- BHC 25 UD 5.0 UD 25 WD 12.5 UD 2.5 WD 2.0 UD 5.0 UD 5.0 UD
bet a- BHC 50 UD 19 D 50 UD 25 UD 7.7 D 7.5 D 10 UD 10 WD
gamra- BHC 75 WD 15 UD 75 UD 37.5 UD 7.5 UD 6.0 UD 15 UD 15 UD
del t a- BHC 75 UD 15 UD 75 UD 37.5 UD 7.5 UD 6.0 UD 15 UD 15 UD
4,4 -DDD 1,600 D 78 D 3,900 D 670 D 130 D 89 D 180 D 170 D
4, 4' - DDE 2,200 D 830 D 2,600 D 770 D 330 D 110 D 370 D 380 D
4, 4" - DDT 100 UD 20 WD 100 UD 50 UD 10 UD 8.0 UD 20 WD 20 UD
2,4 -DDD 1,100 D 31 D 610 D 320 D 42 D 47 D 150 D 130 D
2,4 -DDE 170 D 7.9 D 89 D 55 D 5.0 UD 7.0 D 25 D 20 D
2,4 -DDT 100 UD 20 WD 100 UD 50 UD 10 UD 8.0 UD 20 WD 20 UD
al pha- Chl or dane 83 D 9.3 D 33 D 30 D 3.1 D 2.4 UD 9.2 D 8.1D
gamma- Chl or dane 60 D 6.0 UD 36 D 23 D 3.0 D 3.0 D 7.6 D 6.0 UD
Wt Wi ght (9) 19.2 4 33.7 24.0 25.7 20.1 24.7 24.7



Const i t uent

Pesti ci des (19/kg)

al pha- BHC

bet a- BHC

ganma- BHC

del t a- BHC

4,4 . DDD

4, 4" - DDE

4, 4" - DDT

2,4 -DDD

2,4 -DDE

2,4 -DDT

al pha- Chl or dane
ganmma- Chl or dane

Vet Wi ght (g)

TABLE 4-2 (Conti nued)

CHEM CAL RESULTS FCR TI SSUE SAMPLES COLLECTED FOR THE Bl OQACCUMULATI ON ASSESSMENT

THAN SI TE
MONTGOMERY, ALABANA
Area 2-Location 1 Area 3-Location 1 Area 3-Location 2
6754 6753 6743 6744 6745 6746 6747 6747 DUP 6748
T-2-1 T-2-1 T-3-1 T-3-1 T-3-1 T-3-1 T-3-1 T-3-1 T-3-2
(G ubs) (Wor s) (Wor rs) (Crayfish) (Snail s) (Tadpol es) (Sunfish) (Sunfi sh; (Wor s)
Dupl i cate)

5.0 WD 0.50 U 0.50 U 0.50 U 2.0 U 1.5U 0.50 U 0.50 U 0.50 U
10 WD 1.0 U 1.0 U 1.0 U 4.0 U 3.0U 1.0 U 1.0 U 1.0 U
15 D 1.5 U 1.5 U 1.5 U 6.0 U 4.5 U 1.5 U 1.5 U 1.5 U
15 b 1.5 U 1.5 U 1.5 U 6.0 U 4.5 U 1.5 U 1.5 U 1.5U
68 D 12 2.0 2.0U 8.0U 6.0 U 2.0U 2.0U 2.0 U
270 D 110 7.3 2.7 3.6 4.3 23 14 16

20 UD 2.0U 2.0U 2.0U 8.0 U 6.0 U 2.0U 2.0U 2.0U
50 D 8.7 2.0U 2.0U 8.0 U 6.0 U 2.0U 2.0U 2.0U
24 D 3.8 1.0 U 1.0 U 4.0 U 3.0U 1.0 U 1.0 U 1.0 U
20 WD 2.0U 2.0U 2.0U 8.0U 6.0 U 2.0U 2.0U 2.0 U
11 D 2.6 0.60 U 0.60 U 2.4 U 1.8 U 0.61 0.60 U 0.60 U
6.0 UD 0.60 U 0.60 U 0.60 U 2.4 U 1.8 U 0.60 U 0.60 U 0.60 U
25.5 17.0 22.0 22.8 6.2 7.2 26.2 26.2 25.7

a The nunber associated with each sanple is the anal ytical |aboratory identification nunber (see Appendix Q.

b The presence of a "U'

qualifier indicates that the conmpound was anal yzed for but not detected. The detection limt was assigned as the concentration for "U' qualified data.

¢ The presence of a "UD' qualifier indicates that the value was obtained by multiplying the detection limt by the dilution factor.
d The presence of a "D' indicates that a sanple was reanal yzed using a dilution because one of the conpound exceeded the highest concentration range for the standard

curve.



Area of Interest

East Ditch Reference

East Dtch

Area 1 Reference

Area 1

Area 2

Area 3

TABLE 4-6
DETERM NI STI C FOOD WEB MODEL RESULTS SUMMVARY 1
THAN SI TE
MONTGOVERY, ALABANA

Raccoon Mocki ngbi rd
Total Hazard | ndex Total Hazard | ndex
(% hi ghest chemical) 2 (% hi ghest chenmical) 2
1. 83E-06 8. 99E- 03
(35% del t a- BHC) (65% 4, 4' - DDD)

3. 14E- 03 15.4
(43% 4, 4' - DDD) (46% 4, 4' - DDE)
4. 74E- 06 0. 0682
(96% 4, 4' - DDE) (97% 4, 4' - DDE)

1. 04E- 03 12.3
(60% 4, 4' - DDE) (62% 4, 4' - DDE)
1. 75E- 04 5.77
(35% del t a- BHC) (67% 4, 4' - DDE)
1. 18E- 05 0. 0854
(79% 4, 4' - DDE) (86% 4, 4' - DDE)

1 Detailed calculations are provided in Appendi x H.

G een Heron

Total Hazard I ndex
(% hi ghest chemcal) 2

0.0128
(47% 4, 4' - DDD)

40.0
(48% 4, 4' - DDD)

0. 0486
(96% 4, 4' - DDE)

8. 46
(57% 4, 4' - DDE)

2. 66
(67% 4, 4' - DDE)

0. 0792
(89% 4, 4' - DDE)

2 Constituents of interest in parentheses are those which contributed nost to the respective total

hazard i ndex.

The percentages presented reflect the percentage of the toatal

the hi ghest constituent contri buted.

hazard i ndex for which



TABLE 5-1

PRELI M NARY ECOLOQ CAL SEDI MENT VALUES
BASED ON THE FOOD WEB MODEL a

THAN SI TE
MONTGOMERY, ALABAVA

G een Heron

Chemi cal
Locati on Consti t uent Model Specific PESV b PESV b Model
CS b HQ ¢ (HQ = 1.0) (HQ = 10.0) Cs b
(mg/kg)  (unitless) (ol kg) (mg/ kg) (ng/ ko)
East Ditch
4,4' -DDD 0.43 19.0 0.023 0.23 0.43
4,4' - DDE 2.2 17.3 0.13 1.3 2.2
2,4 -DDD 1.1 2.85 0. 39 3.9 1.1
Area 1
4,4' - DDD 0.50 2.62 0.19 1.9 0.50
4, 4" - DDE 0.72 4.83 0.15 1.5 0.72
2,4 -DDD --d -- -- -- 0.34
Area 2 4,4' - DDE 0. 38 1.79 0.21 2.1 0. 38

a These values are not intended as final site cleanup |evels.
b CS stands for concentration in sedinent; prelimnary ecol ogi cal sedinent val ue (PESV).
¢ HQ stands for hazard quotient.

d Dashes (--) indicate that a PESV was not cal cul ated because the food web nodel did not generate a hazard quotient that exceeded 1.0 for

the referenced constituent.

<| M5 SRC 98068M>
<I M5 SRC 98068N\>

Mocki ngbi rd
Chem cal
Specific PESV b PESV b
HQ ¢ (HQ =1.0) (HQ = 10.0)
(unitless) (my/ kg) (my/ kg)
4,72 0. 091 0.91
7.01 0.31 3.1
3.03 0. 36 3.6
2.54 0.20 2.0
7.68 0. 094 0.94
1.75 0.19 1.9
3.88 0. 098 0.98



APPENDI X E
EXPLANATI ON OF DATA QUALI FI ERS

The foll owi ng explanation of the data qualifiers shown on Table 1 is provided for the reader's
benefit, and are excerpted from Chapter 11 (pages 11-5 and 11-6) of the Renedial. Investigation
(RI) dated June, 1993. CGtations refer to the R, not the ROD.

. U-qualified data: The presence of a "U' indicated that the constituent was anal yzed for
but not detected. Therefore, U qualified data were not included in the total nunber of
sanples with reported concentrations above detection limts.

. UD-qualified data: The presence of "UD' indicated that the constituent was anal yzed for
but not detected and the sanples was diluted for re-anal ysis because one or nore of the
constituent concentrati ons exceeded the highest concentration range for the standard
curve. UD-qualified data were not included in the total nunber of sanples with reported
concentrations above detection limts.

. J-qualified data: The presence of a "J" indicated that the nass spectral data passed the
identification criteria showi ng that the constituent was present, but the cal cul ated
result was |less than the practical quantitation limt (PQ), the |lowest |evel that can be
reliably achieved within specified limts of precision and accuracy, during routine
| aboratory operating conditions. Al though the analytical result is considered to be
estimated, J-qualified data were included in the total nunber of sanples with reported
concentrations above detection limts.

. B-qualified data: The presence of a "B" indicated that the constituent was al so detected
in the nethod blank. Unless the data point was further qualified with an "X" per the
procedures described in Section 5.1, B-qualified data were included in the total nunber of
sanpl es with reported concentrations above detection limts.

. D-qualified data: The presence of a "D' indicated that the sanple was diluted and
re-anal yzed because one or nore of the constituent concentrations exceeded the highest
concentration range for the standard curve. D-qualified data were included in the total
nunber of sanples with reported concentrati ons above detection limts.

. E-qualified data: The concentration for any constituent that exceeded the highest
concentration | evel on the standard curve for that constituent was flagged with an "E".
E-qualified data were included in the total nunber of sanples with reported concentrations
above detection limts.

. X-qualified data: As discussed in Section 5.1, data were qualified with an "X' as a result
of a conparison of sanple analytical results with analytical results for field blanks,
equi pnent bl anks; and | aboratory blanks. X-qualified data are consi dered as nondet ect
data, and therefore, were not included in the total nunber of sanples with reported
concentrations above detection limts.



